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THE ISOTOPE RATEMETER 


A NEW LABORATORY COUNTING RATEMETER 


The Model 524 — Isotope Ratemeter is a laboratory-quality, counter-type 
ratemeter for detecting and monitoring alpha, beta, and gamma radia- 
tion. It has been designed for the exacting requirements of medical or 
laboratory personnel for use in chemical or isotope research labora- 
tories. This instrument is applicable to civilian defense and numerous 
industrial requirements. 

A wide selection of counting rates is provided: 0-300, 0-1000, 
0-3000, 0-10,000, 0-30,000, and 0-100,000 counts per minute. Aural 
as well as visual presentation is featured. A three-position meter time- 
constant switch allows the operator to select the most desirable speed 
of response. The probe assembly uses standard co-axial base counter 
tubes and is connected to the case by means of a four-foot flexible 
cable. The instrument operates from a 115 volt AC supply. The rugged 
10’ x7” x 8” case is finished in gray baked enamel. 


For more complete information on the Isotope 
Ratemeter, write for Bulletin (Form 3002-F). 


The Victoreen Instrument Co. 


5806 HOUGH AVE. CLEVELAND 3, OHIO 
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EKCO RATEMETER 
1037A 
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This general purpose Ratemeter has a self-contained high voltage supply, suitable for polarising 
Geiger-Muller tubes, etc. It gives a direct and almost instantaneous reading of the mean 
repetition rate of incoming pulses up to a maximum of 100,000 per second. Pulse height 
discrimination and paralysis facilities are provided and a suitable external recorder may be used 


as desired. An amplifier for use with G-M tubes is incorporated. This equipment is suitable 





for operation with a Scinullation Counter. 


Please write for the complete catalogue of Ekco equipment for the radiochemical laboratory, 


EKCO ELECTRONICS 


U.S. Sales & Service 
AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., NEW YORK 17, N.Y. 


MANUFACTURERS : E. K. COLE LIMITED + ELECTRONICS SALES + 5 VIGO STREET, LONDON, W.I, ENGLAND 
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SAMSON ALPHA SURVEY METER 
OFFERS THESE FEATURES FOR Right-hour drift is only 10°) full 
SURFACE MONITORING: scale. ‘ 


: a _.. .__ Rigid structural design and an im- 
High Sensitivity radium gamma ranges 0-0.7°3.5,17.5 proved battery box minimize tran- 
lon chamber window .0002” (.66 mg mr/hr. sient mechanical effects. 

» Three tube, 100°) negative feedback 


em’) thick passes alphas down to 2 lif ge? 
\ and ‘tas down O5 Me amplier with electrometer input has FP - 
lev and betas down to .05 Mev. gain of 3500, Samson's light weight (5 lbs), large 


Window located only 3/16" above : = 1” x 5”, ion chamber window, and 6" 
Ranges 0-500 2500/12... Unusual Stability fan meter combine to enable rapid, 
Humidity effects are degenerated. easy survey of contaminated surfaces. 


Simplifies Monitoring 


flat surface 
00 CPM for alphas; corresponding 


area and sees more in the 


Monitoring for surface contamination in the labora It looks a i larger surtace 
ilpha-beta-gamma energy spectrum than any other 


s one of those non-productive jobs everyone wants 
portable monitor Whether 


lispose of quickly. Yet it’s also one which war commercially available 


neticulous attention ... for assurance of accu you're using C14, 1131, P32, S35, radium, or any beta 


tracer experiments as well as for safety’s sake gamma emitting isotopes, you'll find Samson a valu 
Survey Meter removes the chore able adjunct to your monitoring program Why not 


itoring without sacrificing thoroughness oday for full information 


RADIOACTIVE PRODUCT 
441 W. Congress *Detroit 26, 
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No other smal 
vacuum pump offers 


these hig advantages... 


<= > 


MODEL CVM 3153 


KINNEY MANUFACTURING CO. 
3614 Washington Street, Boston 30, Mass. 


Please send Bulletin SV-51 describing Kinney Vacuum Pump 
Model CVM 3153 
] Who is the Kinney distributor in my region? 
Nome 
Company 
Street 


City 


(its 
Coven ' 


57 liters per min. (2 cu. ft.) free 
air displacement with only '/; 
HP motor. 


pumps down to extremely low 
absolute pressures (0.2 micron 
or better) in quick time. 


the only miniature vacuum 
pump with the rugged, long- 
lived rotating plunger pumping 
mechanism. 


designed for easy adjustment or 
servicing right on the job... 
any time. 


KINNEY MANUFACTURING CO., Boston 30, Mass. Repre- 
sentatives in New York, Chicago, Detroit, Cleveland, 
Atlanta, Philadelphia, Pittsburgh, Johnstown (Pa.), Charles- 
ton (W. Va.), los Angeles, Houston, New Orleans, San 
Francisco, Seattle, and foreign countries. 





SUBSIDIARY NE W 


YORK AIR BRAKE 
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ANOTHER 
| 


TUBE fry THE 
MP RAYTHEON 


7 CK5889 
lh 


The Ultimate in 


— fal J SUBMINIATURE 
. 7 ELECTROMETER TUBES 


1¥ ® Top Cap Control Grid connection — 

facilitates probe design 
e Guard Ring — eliminates external 

bulb leakage 
Low Filament Drain — 7.5 ma. at 1.25 
volts 
Extremely Low Grid Current, 3 x 10°'S 
amperes — permits high ohmage 
grid resistor 


Pentode or Triode Ratings — write for 
data 











CONTROL es 
GRID LEAD— The Raytheon CK5889 Subminiature Electrometer Tube joins 


the ever increasing line of quality tubes pioneered and manu- 

factured by Raytheon. It is made to the same exacting specifica- 

tions of quality and performance that have made Raytheon 
GUARD RING — 


Special Purpose Tubes leaders in the field. 


You can use it with complete confidence that you have the finest 


Subminiature Electrometer Tube that is available. 


ACTUAL SIZE 


RAYTHEON MANUFACTURING COMPANY > 


Special Tube Section 


g vreellence tn € lechiontcs 


Newton, Mass Chicago New York, N. Y 
Bigelow 4-7500 2-2770 WHitehall 3-4980 
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BETTER ASPHALT ROADS LIKE THIS ARE DEVELOPED THROUGH NEW TECHNIQUE USING G-E SCINTILLATION COUNTER 


New use of radioactivity 
helps make better asphalt roads 


Using a G-E Scintillation Counter to determine beta radia 
tion, The Atlantic Refining Company, Philadelphia, has 
a new method for measuring the adhesive quality of asphalt 
which determines the degree to which a road holds together. 

This is the test method used: Crushed paving stones are 
soaked in radioactive calcium chloride solution and dried. 
The stones are then coated evenly with asphalt, which may 
contain additives to improve its adhesive characteristics. 
This mixture is covered with water for a definite period of 
time. 

If the asphalt separates from the stones, the radioactive 
calcium chloride will dissolve into the water. When the water 
is evaporated, radioactive residue will remain. The amount 
of radioactivity is measured with the G-E Scintillation 
Counter, indicating the resistance of the stone and asphalt 
to deterioration by water 

Here is a typical example of how industry can make use 
of the by-products of atomic energy with the help of special 
instrumentation developed by General Electric. 

For more information about this and other G-E Radiation 
Instruments contact your nearest G-E Apparatus Sales 
Office, or write for Bulletin GEA-5735 to General Electric 
Co., Section 687-105, Schenectady, N. Y 


Radiation Detection Instruments 


GENERAL @@ ELECTRIC 
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Uranium vs Plutonium 


SEPTEMBER, 1952 


RAL URANIUM is the lifeblood of the fied time for the money spent than Pu-239, and 
2) this is still the case 


tomic energy program It is the source of 
Thus although considerable experience and 


v two fissionable materials in use today 
know-how in reactor technology have been 


in the past seven OF eight vears, not 


um-235 and plutonium-239. To get the 


the natural uranium is enriched in its 
ope; to get the latter, it is transmuted 


gained 
enough has been learned which would warrant 


39. To date, more money has been a shift in favor of plutonium production 
oducing U-235 than Pu-239 The principal factor involved in the choice 
for the next 5-10 years, this will continue of emphasis is the military need. If. pounds of 
ase Contracts Just awarded by the fissionable material must be delivered by some 
Energy Commission for new plant con- particular date, previously tested and proved 
methods would naturally be resortedto. There’s 


show that 75°) of the nearly $3-billion 
This is also why work on 


will be used to build verv little choice 
seous-diffusion uranium separation plants thorium and U-233 has not been pushed 
25° will go into new Thrust into the background are any tech- 


the remaining 2", 
the production reactor centers at Han- nical advantages which might accrue from wider 


use of Pu-239 instead of U-235 in reactors or 


program money 


1 d Savannah River. 
weapons. For example, in the ‘neutron econ- 


U-235? Three conclusions omy” in which AEC lives, the three neutrons 


Why is all this money being spent and why 





emphasis on 
te obvious: (1) The military has an vielded from Pu-239 fission would give it) an 
desire for fissionable material, (2 advantage over U-235 which vields 2.5 neutrons 


has access to a more-than-adequate In addition, Pu-239 is probably “purer’’ than 
uranium ore, and (3) AEC analysis U-235, from which nonfissionable U-238 cannot 
s Wiser to spend its money on U-235 ve completely removed 


ither than those for Pu-239 

URELY means will soon be found to produce 
U-235 production always outstrip that S plutonium for much less than it now costs 
Pu-230? Let’s first look at what has One avenue open towards this end right now is 
the so-called dual-purpose reactor Industry 
'r to produce plutonium wants to build such plants and write off part of 
1943 the costs by selling to the AEC the plutonium 
which it would produce. Undoubtedly, numer- 
will 


ne to date 


Ridge “‘pilot plant’? built in 


of $13-million After that and during 


three production reactors were put up ous independent efforts along such lines 


ford, and several new ones were erected result in reduction of plant costs 
In addition three plants AEC might re 
gested on p. 14 by Dr. Zinn of Argonne National 


ind reduce the cost of its plutonium 


the wat verse this procedure, us stlg- 


of producing plutonium are now being 
nah River 


rd wartime installation cost 


Laboratory, 


8350- bv selling or using 


the power it produces. It 
mid-1945 about Sl-billion was appears | already being con- 


sidered 


op U-235 separation processes 
nt expansion program costs compare , imaginative thinking will result 
re gaseous diffusion plants— $464- possibility of cheaper plutonium being 
in addition to cheap nuclear power 


Ridge, $459-million at Paducah, produced 
should be built 


lol produc- Sut only those new reactors 


ata new Ohio plant 
such creative thinking. Per- 


$171-million at Savannah River Which stem from 
S411-million at Hanford petuation of old ideas should be avoided 
ipparent that (1) more U-235 could be 


from the wartime plants within a speci- 








Basic Problems 


in Central-Station 


Nuclear Power 





FIG. 1. 


uranium, 


Twenty-pound cylinder of natural 
Disk is amount which is U* 


Breeding must be successful before nuclear power can be economically competitive. 


Here, the head of the principal reactor development center places breeding in 


perspective and gives the first published details of the Experimental Breeder. 


He says there is no dearth of power-reactor designs and calls for AEC to build one 


highly specialized military use, may 


By W. H. ZINN 
Dire ) { , 


Cn the conventional sources of electrica 


\ ona whoratory be much too expensive to compete wit! 


energy, water power and coal.  Re- 


l which is 


rines and Alr- 


red with nu- 


search and development 


required for the military application 


cts which however, is pertinent to the central- 


Atomic 
nd Defense De- 


eur- 


under station power development and has 


already made its contributions. 


Also. numerous The problem is one of economics but 


published of the 


unfortunately the economic. side 
nergy potentially the subject hecomes thoroughly en- 


ble uranium and in meshed in the fundamental design 


the conclusion that central-station 


specifications of the 
A detailed examina 
tion of this question becomes a jumble 
and HNO 


“SSUMptior 


r potential source of nuclear reactor 


en, that abun- 


means of eon- of neutrons, dollar signs 


uses are at Sizeable simplifving 


excusable if must be made if the problem is to 


that central- understood easily These assumptir 


ilso virtually cannot invalidate the main conclusions 
us more ¢ 


eactor operator 


OnLpil 


but neither are var 
cated philosop! ies Ol! 


submarines 


mpractical 


rejected as being 

There never has been, no 
now, any dearth of desig 
whiel 


producers of electrics 


technically 


research ind 
progresses, it 


techni 


solved rather more juickly than new 


ones are being discovered 


What sare the principal technical 


problems confronting the reactor de- 


. oT P 
signer Phere are four 


1. Choice of heat-transfer systems 


including the choice of media for carry- 


ing the heat generated by the fission 


process in the reactor to a turbo- 


generator unit to make electricity 


The temperatures required within the 


reactor which permit the issuing 


coolant to generate fair quality steam 


are not too high As reactor coolants 


this application, gas, water under 


pressure, and liquid metals are feasible. 
2. Choice of materials of construc- 


their stability under the 


tion and 


conditions of intense irradiation inside 
For many reactors 


iphite 


i nuclear reactor 
substances such as beryllium, gr 
and these, in 


or zirconium, are used 


ith uneonventional cool 
is liquid metals require 
extensive research especially n the 
subject of corrosion 
3. Chemical processing of the 


reactol 


trust also remove and store 
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separation plant 
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bio ib discarded 


FIG. 3 


the | radioactive fission products. 


is to develop efficient 


The goal here 


1d che processes 


| ip |} 
4. Choice of plant location. 
with the crea- 


So far 


e roe 


power 
t them of large quantities of 


all 


extensive government- 


products, have 


tions. 


Central-station 


plants necessarily will 


imounts of radioac- 
doubtful that a good 
veate each generating 
irge reservation 
is methods by means 
reactors can be used 
mum available energy 
iaterial, uranium, and, 


of these, there will 


these technical prob- 
this to 


neans 1s 


paper 


attempt at a sum- 


fort in reactor develop- 


t is an indication of 
paths to be followed in 
will be based on the 

of metal 

n Fig. 1. This eylin- 
Most of it is U?%* 


uranium 


ible. Only 0.7% is 
and this amount is 


Reac- 


enriched 


disk 
“id with 


al] 
smail 
been con- 

The 
> such machines. 


the 


sub- 


estimate ot 
gotten in a 
vlinder in 
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ve. 
tine 4 = Cor ib u235 


Reoctor 


. 1 Equo! to 
heot from 


. —« 
9i tons of cool 


Estimate of useful energy from nonregenerative reactor 


1% of uranium consumed 


Eque! to 
heat trom 


,_& 


260 tons coo 


4 


Estimate of useful energy from regenerative reactor 


produces heat only. The amount of 
U2 contained in the 20-lb cylinder 
is 0.14 lb 
that the isotopic separation plant can 
This, 
the 


conclusion 


(2.25 ounces), 
recover all of course 
but 
our 


is Impos- 
will not 
The 


“as discarded 


sible 
affect 
remaining 19.86 lb of U 


assumption 
seriousl\ 
as useless waste material, and the 2.25 
ounces of U Is placed in the reactor 
as part of its fuel charge 

It is 
not possible to run the reactor 
that all of the fuel ch: 
be consumed and the corresponding 
heat extracted. <A fuctors 
prevent the 


assumed, however 

in such 
au WAY can 
number of 
complete consumption 
necessity for maintaining the “critical 
size’’ in the reactor; the 
effect that the 
produc ts have on the operation of the 


deleterious 
accumulated fission 
reactor; and the difficulty of maintain- 
ing the physical characteristics of the 
fuel itself fraction of it 
has been converted by 
different elements Arbitrarily 
assumed that half is 
used and that the rest of the 


U2% is discarded as waste. 


when a great 


fission to en- 
tirely 
only 


one 


it is 


actually 


The heat generated is equivalent to 
that 
coal, or is equivalent to IS1,000 kilo- 


obtained by burning 91 tons of 


watt-hours of electrical energy It 
may appear to be a pretty fair exchange 


| is 
the 


in which this small amount of 
equivalent to 91 tons of coal, but 


really question is—how 
In 1 rec 
L. Hafstad quoted a figure which can 


He 


ure 1 


Important 


much does it cost? ent speech 


be used as a basis for discussion 


said The $20 per gram fig 


and we assume 


li. 


Fue! cost 
of generating 
electricity 7 mills/kwh 


181,000 Kwh 
electricity 


Fuel cost 
of generating 
electricity | 3 mills / kwh 


518,000 kwh 
electricity 


almost certainly low.”’* At this price 
the U**® costs $1,270, which results in 
electricity costing seven mills per kwh 
Now in conventional 
the 


varving 


for fuel alone. 
generating plants 


fuel, 


coal-burning 
cost of the 
from plant to plant, is more 
Without 


considering the relative capital invest- 


although 


widely 


nearly 3.5 mills per kwh 


is obvious that the nuclear 
this 


ments, it 
not an 
The 


quite 


reactor used in way is 
economically acceptable process 
cost figure shown here might be 
acceptable for military uses but, at the 
present time, offers no competition to 
electricity from coal 

The reactor just discussed is a non- 
regenerative one because it consumes 
fissionable material and produces only 


There 


which produce, in 


reactors, howevet 
addition to heat 

The great Han- 
purpose 


energy. are 
fissionable material 
ford plant has as its primary 


producing plutonium 


Regenerative Reactor 


We assume now that the reactor is 
both 1 and { . A 


neutron causes the fission of the [ 


loaded with 
nucleus which separates into fragments 
that 
in the reactor 


2.5 neutrons 


carry the energy which appears 


as heat On the aver- 
are also emitted in 
fission process One of these 
goes to the 
What happens to the other 
the 


lost 


neutrons maintain chain 
reaction 


1.5? In 


they are 


nonregenerative reactor 


either from the outside 


irks before American Petroleun 


November 15, 1950 


* Rem 


Institute 











ay from breeder reactor 
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HESE two pieces of glass were originally equally 
They were placed side by 
side at the outside edge of the Argonne heavy-water 
After a few hours irradiation one was 
blackened and practically opaque while the other 
was unchanged. A few years ago all glass so 
exposed became blackened and opaque, but re- 
search carried out at Argonne in conjunction with 
the glass companies resulted in ways of eliminating 
this susceptibility to radiation-induced damage. 

The photographs on the front cover show radiation- 
induced changes more directly of concern to a re- 
The top row shows what happened to a fuel 
piece which contained some fissionable material, and 


clear and transparent. 


reactor 


actor 





Radiation Damage in a Reactor 


size 


in a research reactor. 
smooth cylinder. 
and after still more exposure it actually 
crumbled. The postirradiation photographs were 
taken in a hot laboratory and through a thick glass 
window and do not give very good detail. 
in the case of glass, however, research leads to 
techniques by which the radiation eects can be de- 
creased in magnitude. 
similar fuel piece which has had the benefit of 
metallurgical treatment of a particular kind, and al- 
though radiation damage is still present, it is very 
considerably ameliorated. 


which was exposed to an intense neutron atmosphere 


Initially the sample was a 
After irradiation it increased in 


Just as 


In the bottom row there is a 





CHSE where only all 
nsumed. The situation is 
I LZ 4 We 


Iranium 


start with 
By Isotopic 
igh reactor opera- 
al and U*** are 
materials from 

» charged to the 
issumed to be a 
* is consumed 

al to that from 


265,000 t is generated, which 


ecti i energy amounting 
51 SO0.000 kw 
gh | that 


nu- 


reeding 

resources ot 

lly significant 

rid’s energy re- 

the discussion has 
un and U 

i the nuclear stand- 

the fissionable 

o that for this 

t's thorium supply can 
ry resource 


asserted that 


n ener 
requent 
nuclear power plants 
gligible. In the 

has 


this hardly 


S700 is 


rations 
if value oft 
the 20-lb piece of uranium, 
kwh. 


eve that breeding necessarily 


only 0.013 mills per 
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brings the fuel cost down to a neg 
amount is a hasty conclusion 
that in 


uranium to fission products 


certain converting 
there will 
be a number of chemical processing 
cycles 

Ina breeder the fuel which is charge« 
the 


moved 


reactor will have to be re- 


after a bit 


into 
chemically re- 
purified, and replaced. This will be 
costly 


costly but should not be so 


that the fuel charge for a breeder wil 
become of principal significances For 
if the cost of the uranium as 
the 


Instance 
fuel is raised by i factor of ten by 
processing the 


still 


chemical cost of fuel 
for the 
the cost of the uranium as fuel | 


100—to $3,500) per 


negligible 


breeder is 


factor ot 
then the cost 


by a 


wound contributed by 
I 


the fuel to the electricity produced is 


negligible and in the eco- 


ho longer 


nomic sense the advantage of the 


breeder has beeome borderline 
pment 


I:xtensive research and devel 


on processes lor the recovery of unused 
reirradiated materials is 


We can look forward to 


a steady decrease in cost as experience 


fuel from 


being done 
in this verv new and very challenging 
area Is accumulated 

It is easy to recognize that for any 


type of operation of a reactor 


might be economies and other advan- 
fluid 


This is the homogeneous-reac- 


tages if the fuel were used in a 
form. 
strong 


tor approach and has a very 


appeal because chemical processing 
may be simplified and also because 
effects, 
much less trouble- 
Oak Ridge Na- 


Laboratory is actively 


radiation damage while not 


absent, mav have 
some characteristics. 
tional engaged 
in exploring such possibilities of reactor 


operation 


Experimental Breeder Reactor 


Although chemical 


point in the 


prot essing is & 


central economic teasi- 
bility ol 


reactors, we 


operating power breeder 


cannot lose sight of the 
fact that we do not know that we can 
which the neces- 


The 


and it is for 


operate a reactor in 
sary economy of neutrons exists 
margin available is small 
this reason that experimental machines 
in which the appropriate measurements 
Perhaps 


more such experimental devices will be 


can be made have been built 


ire on sure ground 


of the 


necessary before we 
as to the fundamental feasibilit 
process, 

In December 


designed to give 


1951, the first machine 


over-all information 
on the breeding process was put into 


operation by the University of Chicago's 
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Experimental breeder reactor 


the fissionable ni int Phis is genet t ft reactor Instal- 
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iratus 
since 


September, 1952 - NUCLEONICS 





in the com- 
all of the 


seconds 


However 
ber of a rocket 
mn some 

runs on steadily day 
reactor, such as the 
h reactor, the power 
than 


much 
s illustrates one 
i reactor operating 
in which the 

a This large 
density of energy 
teristic of the two 
the 


reeder which requires 


wre aspect of 
neiple, it Is possible 
of refined fissionable 
and then, at 
the 

material manufac- 
subtracted the 


such so- 


reactor 
time interest, 
from 
enough of 
has been accumulated, 
reactor 


inother breeder 


be started up, and in this way 


i large number of nucleal 


plants could be realized without 


calling for the diversion of fissionable 


iterial from our stockpile. Suppose 
fuel 
regenerates itself and gives 10% 
stocks 


» accumulated in this way, this 


reactor In consuming its 


If fissionable-material 


ould be received at frequent 

This 
rate of the reactor fuel charge 
the 
oolants 


means a high con- 


ounts for concern with 


efficient and the high 


density otf energy release. 


Economic Feasibility 


Thus there are ways of realizing the 


ntial energy in uranium and 
im but we have not come to 
usion regarding the economic 
f nuclear fuels. Several 
cts are required 
nuclear reactor replaces 


of the 
iffects not at 


steam generating 
all the elec- 
ribution system. Figure 7* 
lustrates the 


At the 


inrge 


part which might be 


top is a schematic 
coal-burning steam- 
The coal hopper 


nstall 


ition 
boiler would be removed 


and the steam 
1 | a nuclear reactor and 
Philip 


American 


Nov., 


4 paper presented by 
N. Fiola to the 
Mechanical Engineers, 
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TABLE 1.-Some Operating Charac- 
teristics of Experimental Breeder 
Core volume a regulation football 
Na-K alloy tempera- 

ture at exit H60° I 
Steam pressure at 

turbine 100) ps 
Generator capacity 250 kw 
Neutron flux 5 xX 101 


10 kw 


in? se« 


Power density 





TABLE 2. Comparison of Power Den- 
sity of Heat Sources 


Rate of 
release 
BTl 


Sou 
Source hy 


High-pressure 
val boiler 
Turbo-jet-engine 
combustion 
chamber 
V-2 rocket 
Brookhaven reac- 
tor 0 OO] 
Experimental 
breeder reactor 





a different kind of steam boiler Be- 
low for illustration, to the same scale 
the Brookhaven reactor, which has the 
largest dimensions of any 
the 
released, is shown as well as the neces- 
Physically 
is no reason to suppose that the reactor 


reactor Tor 


which dimensions have been 


sary steam boiler. there 
will bring about much change in the 
the 


second 


station 
that for 


size ot generating 

The fact is 
burning generating plants now being 
$200 


coal- 


built, an average capital cost of 


per kilowatt of capability can be 


assumed. Of this, close to 50% goes 
into the parts replaced by the reactor 

An indication of the economic situa- 
tion is summarized in Table 3. Avail- 
able to reactor construction, as a result 
ol eliminating coal handling and the 
$100 per kilowatt of 
this added 
the saving due to the use of nuclear 


boiler, there is 


capability. To must be 
fuel rather than coal. 

For the first type of operation dis- 
cussed, where separated U** is con- 
sumed, it is clear that even a capital- 
cost-free plant does not produce 
electricity as cheaply as a coal-burning 
plant. For the second type of opera- 


tion, where there is conversion to 


either plutonium or U2’, and in which 
1 % of the nuclear fuel is assnmed to be 
consumed, it is seen that the permissi- 
ble cost of the nuclear installation is 
$45,600,000 
electric plant must not 
$65,600,000 


For the third type of operation, in 


The total nuclear steam- 
exceed 


which breeding is assumed, it is seen 
that the permissible amount for the 
nuclear installation has risen to S60,- 
800,000, and that the total plant must 
be built for $80,800,000 


of the 


The margin 
the 


breeder reactor over cCon- 
verter is actually not as great as shown 
here for, as has been indicated earlier, 
there will be a requirement for chemical 
processing 
Cost-wise, there may be no sizeable 
differential 


reactor 


between these methods of 
this the 
choice of plant to be determined by 


operation ; permits 


other factors such as the raw material 
required to support the reactor 

The 
indicated in the last column of Table 
3. The 
reactors is not public information, but 


raw material requirement is 


cost of constructing large 
a comparison with the research reactors 
for which costs have been published 
leads one to believe that these sums 
None of the 


comparison reactors is large in terms 


may be insufficient. 


of energy release, but large capability 
offer 


competitive because many savings can 


reactors more hope in being 


be realized by increasing the size of 
rather than duplicating equipment 
The large capital investment appar- 
ently required for a nuclear-fuel steam- 
electric plant is the central difficulty. 
No amount of 
substitute for 


paper analysis can 


actual experience or 
remove the economic question mark. 
that the scheme of having 
their 


own plants and then selling plutonium 


It may be 


private power companies erect 
to the government will produce the 


foundation on which a nuclear-fueled 
electrical power industry can be based 
But the 


volved since it must guarantee a price 


Government is deeply in- 
for plutonium which will protect the 
companies Irom financial loss or else 
the plants will not be built. 

The AEC itself is the single largest 
user of electric power in this country. 
It does have extensive reservations on 
which large-capacity reactors are oper- 
ated the 
problems of choice of plant location 
If AEC were to under- 


take to construct and operate power 


and therefore unresolved 


do not apply. 
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FIG. 7. Relative sizes of nuclear and coal steam- 


shown to scale in bottom drawing 





TABLE 3 Economics of Reactor Operation for Nuclear Steam-Electric Plant 
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ind dey 


whether 


nussion construct 
Which are of a reg 
that fissionable mi: 

irgentiv needed tor our militar 
pile is also prod ! rhis 
the public against paying for ¢ 
power if it turns out to be expens 
since there is 1 question 
military value of the fuel 
could provide a substant 

2. In any 
amounts 


those wl 


September, 1952 - NUCLEONICS 





Scintillation Counting Techniques 





TABLE 1 
as Crystals and in Solution 


Organic Substances 


I 
lr 
I 


Inorganic Substances 


y 
115 
20 t 
2) 
e used as sol 
t powdered 


tt powder 


Fluorescence of Substances 


vent 


ompared 


ed 
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Merits of the counting, integrated intensity, and 


storage methods for obtaining dose and dose rate 


of high-energy radiation are discussed. 


Intensities 


of 10 "r hr can be measured by the first two 


methods; the third can indicate as little as 10 ‘r 


even after a considerable lapse of time 


By HARTMUT KALLMANN, MILTON FURST, and MIRIAM SIDRAN 


Phusics Department, New York U1 


INVESTIGATION of high-energy radia- 
tion can be carried out with the aid of 
three different 
the counting method; (2 
method; 


The first two 


luminous materials by 
methods | 
the integrated-intensity and 
3) the storage method. 
the 
method 


determine dose rate 
the third 


the total dose received by the exposed 


methods 
whereas measures 
material, 

The first two methods require sub- 
stances with very large luminous 
But 


ments the usable volume of the mate- 


efficiencies with such measure- 
rial is limited by the dimensions of the 
the photo- 


multiplier, and the efficiency 


light-sensitive surface of 
per unit 
significance 


volume is of greatest 


However, it is customary to determine 
the 


amounts ot 


physical efficiencies for equal 


very penetrating gamma radiation, this 


absorbed energy 


absorbed-energy efficiency 
lent to the 
since equal masses absorb nearly equal 
this The 
relative fluorescent given 
in Table 1 for different 


solutions are 


is equiva- 


init mass 


efficiency per 


energy in energy range 
efficiencies 
powders and 
carrected — for 
the 
the 
methods, the values in Table | should 


the the 


equal 


masses. To compare usefulness 


of these substances for first two 


be multiplied by density of 


material, 


New York New Yori 


The values were obtained by meas- 
the 
produced by a 


uring fluorescent light output 


l-millicurie radium 


source using an integrated-intensity 
a 1P28 photomultiplier 


1). For solid material measurement 


method with 


thin powdered layers were used; it has 
been found that the light output of large 
single crystals often depends to a con- 
siderable extent on the ervstal growing 
technique. 

The values listed for the solutions 
were obtained by determining the light 
output of a certain amount of solution 
relative to the light output of an equal 
mass of crystal anthracene. The sec- 
ond column gives solution efficiencies at 
This 
mum light output has to be considered 
the 


optimum concentration. maxXi- 
efficiencies of 
the light 


a solution increases with 


when 
different 


emission of 


COM paring 
substances since 
concentration, goes through a maxi- 
declines at 
For 


however, it is often valuable to deter- 


mum, and large con- 


centrations physical purposes, 
mine the light output that would be 
the 
These extrapolated values 
the 


obtained without concentration 
quenching. 
solutions given in 
third column of Table 1 (2). 

The values of Table 1 still do not 
represent the true relative physical 


light 


lor some are 


efficiencies correction 


15 


since @ 





ght ) 


Inorganit meter distance 
portion ol 
i period ol 
microsecond 


high-energ 


between 
grated-intensit 
the n 
second 
Dut ae 
sunt of ene 
ponse of the 


mdependent 


ison 
ints pe 

dE hi 
total 


here racene Lot the 


unit time in deflections wo 


The integ! 


ues measured 


be proportional t 


unit time 


energy per 


iency of the organic crystals 


large frequency dependence 


Storage Method 
rhe 
-kno 


rather small values third method makes use 


energies of 100 kev (4 method of energ 


gives values which are tal 


tional to the roentgen dose ra 


Incident radiation 


Roentgen Dose Rates 


Che possibility of g 


niorn about the roentgen rate certain amount of the bed 


the 
length of time 


light 


ition absor energ\ 
ilue makes it interesting to compare jg stored in substance for a 


con- 
the sensitivities of the counting and in- 
iethods. The dose 


equivalent to approxi- 


siderable and 


tegrated-intensity n released in the form of stimulated 


rate of 1 wr hi t) by irradiation with visi or 
rhis stim 


s} orter 


light 


most i 





TABLE 2 


Sources 


Integrated Response of Nal 


lating light 


stimu 


considerable number of storage 


Tl) Crystal to Different Gamma-ray \ 


been tested tor their 


rh-enery. 


£ radiation 
best Is a 


activated 


doses do the 





September, 1952 - NUCLEONICS 





phosphor 
phosphor has the 
and 
these 


gy used again 
check of 
nd strong gamma- 
vardment clearly 
do not deteriorate 
rv high total 

1 roentgens 
phors are 
gamma-ray 
some of the 
i response to 
ly proportional 
ipplied dose in this 
onda phosphor sup- 
Zine Com- 


Ne to detect a 


Jerse \ 
dose 


fter the dose was 


ves the 
me later, it 
integrated- 
the 


ipparatus 


rement used with 
in this 
m is applied which 
visible 


light 


energy as 
Di¢ stim iluted 

taneously with ap- 
ind is fairly 


With 


ide erystal, 


dose 
mpler once 
vith gamma 
1 short ir- 
neaur-ultra- 
ition releases 
ves rise to an 
ultraviolet 
stimulated 
determined 
stimulation 
hows a definite 
iter stimula- 
le to stimulate 
ire the stimu- 
ifter stimula- 
muund that these 
proportional 


Storage-Use Precautions 
P tuken 


Pre t ‘ to be vhen 


is dosim- 


effects can 
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DECAY of stored energy without stimulation 


doses Success was obtained with some 
Fonda phosphors for measuring doses 
down tol mr. These Fonda phosphors 


store a relatively large amount of the 
absorbed gamma radiation and trans- 
but 
not the most sensitive pl Os- 
The well-known 


8-1 phosphors are 


form it into light when stimulated 
they are 
phors in this respect 
Standard VII 
still better, but their residual effects at 


and 


low excitation are so strong that they 
are not usable with low doses 

Another difficulty is that the energy 
stored in 
with 


decays 


phosphors 
without being 


these 
slow], time even 
Thus the 


stimulation 


stimulated readings ob- 


tained after also depend 


on the time lapse between excitation 
stimulation. \s 


and shown n the 


illustration, however, for some of these 
the decay curve of the 
flat if 


the 


phosphors 
stored 
the 


excitation 


C COTES 
tuken 
If the time after exc 
is known one 

the 
from the decay curve. It 


energy 


quite 


reading is hours after 


tation 
dose 


can determine the 


by finding loss of stored energy 
is seen Irom 


the curve that the rate of decay of the 


stored energy becomes very small as 
the 


and stimulation increases. 


time interval between excitation 


The storage method may be useful 


also for dose-rate measurements in 


some special Cases where the sensitive 
with the counting 


instruments used 


and integrated-intensity methods can- 
not be brought close enough either to 
the source of high-energy radiation or 
to the region where the radiation is to 
be determined. 


* * 
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More AIHA Articles to Appear 


This article and the ones on pages 18-27 are based on papers 
from the Radiation Division meeting of the American Industrial 
The following papers will also be published: 


Engineering Studies of Filter-Bed Efficiency for Treatment of Radio- 


Absorption of Alpha Particles by Filter Paper; Its Effects on Count- 
ing Air Dust Samples, by John Alercio and John Harley 


Cyclotron Radiation Hazards, by Herbert Mermagen 
Relation of Photographic Film Characteristics to X- and Gamma-ray 


Film Measurement of Radiation Dose, by E, Jetter and H. Blatz 
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HIROSHIMA after A-bombing in 1945; almost before rubble settled, studies of bomb's effects were begun 


Delayed Radiation Effects at 


Hiroshima and Nagasaki 


By JOHN C. BUGHER 
D }) B 
/ A | I Cam? S107 


nd Medicine 


bomb 

la Three 
OmdD WAS de- 
th these two 
in the 


le human 


emendous 


200,000 


yrmbing 

itimately 

destruc- 
SHIM ind 


functioning 


the Japa- 
faithfully 


Washington, D. ( 


kept, and from understandings 


early achieved there lh: com 
cooperative study unique in cl 
and of ultimate value to all ma 
This is the work of the Atomik 
Casualty Commission 

Within a few lh 


detonation of these bombs, Japanese 


scientists began observations 
were subsequently = of 
Via ue despite the neredible di 


under which they were made 
medical field especiall 
interest and con¢ 


the people 


disaster. 
Of the first gr 
ing Hiroshima 


When the American 
officers entered the area, it was possible 
efforts 


study which 


these bombs 


Japanese and 


to utilize the 
late a cooperative 
let » most of our direct knowledge of 
the effect of nuclear explosions on 
human beings 
To the Japanese as 
American military personnel 
who conducted these early studies (Dr. 


Shields Warren, Captain (MC), USNR; 


Brigadier DeCoursey; 


group ot 


General Elbert 
\ LeRoy; Lt 


ind various others) it 


C,eorge 


there great 


study of the 


that was a 
ng-term 


these upon the 


efiects of weapons 
populations 

As a resul f , itive of 
sex y of the Navy 
ind President 
November 26 


1 organization lor 


this 
group James 


Forrestal 1 


1946 
the udy f » human results of 


the bombings niti “Ml by the 
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NEW LABORATORY and modern clinical buildings in Hiroshima 
nprise one of the major facilities of the ABCC 


The Atomic Bomb Casualty Commission 
is studying the latent effects on 

the surviving Japanese population. 
The good advances it is 

making toward its goal are 


revealed in this progress report 


ouncil, and sup- smaller installation a 


Knergy Commis- — third office in Tokvo h 


Bomb Casualty support to the main 


AS PART of genetics program, Japanese physician and nurse, 
ABCC employees, examine infant in Hiroshima home 


DOCTORS Hirosi Maki, Director, National Institute of Health, 
ABCC; Naoto Kameyama, President, Japan Science Council; and 
H. Grant Taylor, Director, ABCC 


t Nagasak At Nagasaki a building belonging to 
is given valuable the De partment of Education was 


sectiol of tl requisitioned and remodeled to serve 


rected in suc- project in the two cities the needs of this new organization 


in S. Wigodsky, As the population 1 
r, and currently cities were rebuilt, it w 


an adequate control 


eturned and the 


as apparent that Programs 


ppa 
population of The program assigned to ABCC is 


lisorganized persons not in the cities at the me of that of determining the long-range 


struction and the bombings was be 


Vv nonexistent, The entire study of eacl 


formulate conducted with good 


fically sound — trols drawn from the « 


indthento without the necessity 


construct construction in nearby 
able the The facilities at H 


ing established effects of the bombs on individuals 
themselves, i.e the somatic effects 
ind the genetic changes as manifest 
in their ¢ 

While the somatic effeets are 


ldren 


» changes produced in the tissues of 


roshima includ ndividual generally, the genet 


ile The modern clinical and resears ccommo- tle ire due to the impact of radia- 


vurdened by dations that ire a¢ 
yr thie organi- medically entirely 
The fruits task These struetu 
later erected on the crest of 
the city, and some 
Present Plant sad. tyne can be 
| ABCC plan in s final form photograph above 
yrratory and H jivama tlaborator 
nia with a buil 
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on the chromosomes of the 

rhe two series of event 

res |} heen ave thus very little in common, and 
methods of one ire 


applicable to the studies 


selected to make caret 


opulations most he 








Work in Progress 


leciduous teeth of 


se EXPOS 


Growth and development. The 


rrowth rates of exposed 


Hematology. Thie « 
eRoy and oth 


Sociological and psychological. 
e ABCC 1 y ! t es 
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HIROSHIMA 


ol Families 


scatte red: 


were 
many 
not to 


sur- 
area return. 
and effec- 
th the flourish 

ious at 


been steady 
which 
Hiroshima. 
‘avy industries and 
have weighed heavily 
nee these are facilities 
iwed only slowly. 
tion of the psychological 
nbs may have 
i matter ol 
easy to 
but 


careful 


and 
surveys 
require 
a profound 
culture and 
To those who 
ow evolution 
studies of the 


ipon the Japa- 


changes. (Genet 


Genetic 


juestions concernh- 


on rates 
exposure 
idiation, 
requency 
upon the 
iterially 


uman rates 
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1945: Street scene following bombing 


HIROSHIMA, 1949 


the animal experiments. Thi 


question 


jrom 
answered by the 
ABCC in 
correlation with the radiation dosages 
these 


must be 
studies now underway by 
delivered at various distances by 
bombs 


ABC( 


physical examination for specific de- 


studies involve both critical 


fects which are now recognized «as 
mutational in character and the subse- 
statistical 
the 
exposure Ol 


These 


similar 


quent analysis of these 


results on basis of the previous 


one or bot! parents 


results are compared = with 
findings in children’ bort 
parents not present in the cities at the 
time of the attacks 

Up to date, over 50,000 | 
been so studied 
that approximately twi 


} 
Mt 


and it 
will be required for the 

apparent to be considered statistical 
significant. It has been found 
detectable 


acter have appeared in | 


inomalies of : 
the 


offspring of parents from the control 


population, while among the offspring 


of parents who showed evidences 


orresponding fig- 


radiation injury the ¢ 


ure is 1.40 


Post-Treaty Relationship 


In the vears following the 
ment of the program 

technically a cdependenc 
Supreme Commander 
received many ser 


ind 
tesies from 
Occupatio 
Japanese 

essentially : 


d has 


degree of scientific 


tion : 


cooper 


return 


under 


Same street showing reconstruction 


tinue as a genuinely cooperative 
American 
1951, the man- 
the organization 
the National Academy 
the incorporated 
of the National Research Council Its 
the 


Japanese and 
On July 1, 


venture ol 
scientists. 

agement ol Was 
assumed by 
ot Sciences, parent 


counterpart in Japan is Japan 
Science Council 


Further 
interest and cooperation on the part 


there has been active 
of the various branches of Japanese 
medicine, especially the Japanese So 
ciety of Pathology. 
As an indication of its fundamenta 
in the ultimate value of this 


the 


interest 


rogram, Japanese Government 


extensive 
the 


concessions and 


stability and 


has made 
contributions to 
organization, and 


veness of the 


Gro 


eflect 


} 


likewise, the vernment ot the 


United States, through its diplomati 
and military representatives, has mace 
ippreciable contributions to the ease 
the 


Phe finanei: 


f operation and recruitment of 


personnel il support w 
continue to be maintained by the 
Atomu Commission wit! 
members of the staff of the Divisior 


I and Medicine participating 


energy 


of Biology 


with representatives of various 


unl- 
ersities in a committee which is 


to the National Ac 


Sciences, the 


| - 
idvisors 


wiemy ot 
ating organization 

As the studies progress to a definitive 
tne 


ted 


state, they are being published in 


literature of the Un 


screntifi 


States and Japan on a wholly un- 


some f the results 


tenta- 


classified basis 
mentioned here are as yet only 


tive and are not to be regarded as final 
in character 
* 
a ed on ¢ 


the Radiation D 








Autoradiographic Method 


for Identifying 
Beta-Active Particles 


in a Heterogeneous Mixture 


Radioactive particulate matter produced by abrasion or grinding can be 
observed and measured directly using a new method for checking air samples. 


it is especially applicable to ventilation and exhaust-control studies 


By PHILIP D. LaRIVIERE 
and STEPHEN K. ICHIKI 


Approach to the Problem 
Phe probl to detect 


onuctive 
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Stripped film placed on sample, with emulsion 


A Gel placed on dust surface of slide which is B 
side up 


cemented to cover glass 





Appecrance ofter exposure and photographic 


Inverted on mount for examination with vertical 
processing 


illuminator 





FIG. 1. Procedure for preparing and examining autoradiographic slides 


nsidered the produced by indis 


oO Use To ind recorded b 
INequivor al contrast iutoradiog: nh ! VI | Consider a range 


i deposite ] 
unfeasible for these 


diaimne- 
ce the particles instead of indi 


dual tracks | eters of 0.01 miecrot 


crons (a 
ite were placed black rea ibout 


eommon occurrence Le pos ted 
ist not be separated — source is forn 


rhout the stages of 


ied fron 1erosol particle 
grains in the vicinity rene s proportions d ' the 
ind ss muicro- able by the passage irgest would 


mes that 


particles 
iutoradiog- Track method. This 
rack auto- sensitive detector of beta 


are the difficulties pecu 








Support slide Sample 








Particles 











— 
BISON Aad 

















nal assembly 


FIG, 2. 


Autoradiographic assemblies in cross section, with relative thicknesses drawn to scale 
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Photomicrographs of same autoradiograph made with (qa) substage illumi- 
nation and (b) substage and vertical illumination 


deposite 


ittempts to mie 


Contrast method. 
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n metallo- 
paque objects 
umunators 
when 
nicroscope 
ght onto 


wing the 


touched 
sume suto- 
irance ol 


n vertical 


conjunction 
The halo 


iptical effect 


ght from the 


nteriace un- 


tors were used 
Vertical Illumi- 
standard objee- 
ind condenser 
ee ind the 
comprises a 
surrounding con- 
ight trom 
passes down 
specimen 

to be 

unin Z- 

dental 


diograpl 
Hograph 


could not 
nt working 
that the 

stuinless- 

the dis- 

{ ind 


allow 
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threw the distracting 


ground out ol 


Discussion 


Phe requirements 
medium between the f 
giuss slide are stringent 
must 1) set up \ 
ay edges and 
transparent ind 
the optical microscope 
ind inert in photogray 

1) not dissolve the ¢ 
support and reach the 

5) shrink on setting 
smooth, tight bond between 
port and slide. It should b 


handle for assembly under 


was originally plannes 

gelatin as this adhesive 
solution in water was tries 
apparently successful, meeting 
above requirements Howey 
eral weeks after processing 
deterioration was noted 

A search for a better adl 
cluded such material 
tions, water glass, Formvar 
Lucite in acetone, and = othe 
nothing was found whicl 
proached gelatin in suitab 

It was then decided 
simple gelatin-wate 

“ase its stabilit 
formulas (4) were cons 
them variations of m 
composition After 
tation, the 


high magnifications used (GO0-900 





Gelatin Bonding Medium 
Dissolve 1001 





many Colonies 
growths within 
gicides were ineffective 
untreated gel is ipparent 


ifter hardening ina 


contamination problem may be avoided 


by mixing fresh gel when desired 

Phe opti il methods used in the 
measurement of the particles detected 
with this system are subject to the 


itt 


culties ina 
ssociuted with the use of any 
hucroscope system for me 
les That is, apparent 
proaching the limit of 
the sVstem 
rom actual 
of resolution may be imaged 
fraction disks larger than their true 
ize (5) or, 1 small enough, go unde 
tected; and particles Whose indexes of 
refraction approach that of the medium 
gelatin) may be invisible even thoug! 
the size is well above the limit. of 
resolution (¢ 
These 
little quantitative information on the 
ibility. to dis- 


experiments vielded = very 


resolving power ot 


tinguish wtive parte les Close to 


inother active or inactive parti le. 
Concentrations of active particles, 95% 
of which were less than 5 microns in 
diameter, ranged up to 300° particles 
per square millimeter and were easily 
resolved It is evident that resolution 
depends on aerosol particle size, specific 
wtivity, type of beta emitter, emulsion 
type, exposure time, development, and 
geometrical tactors 
Oniv qualitative nformation on the 
specie act ty ‘ activi per unit 
volume, of individual particles could 
obtamed using the size and density 
itutoradiographie imiagy is an 
Initial steps have been taken 
development ol method of 
radi 
Knowh 
is calibration standards 
these standards more detaned 
the autoradiograp! of parti 


i be undertaker 








Status of Neutron Dosimetry 


Present devices for measuring tissue dose delivered by neutrons of any energy 
are equally sensitive to gamma radiation. Instruments that are insensitive 
to electromagnetic radiation can be used only in a limited range of neutron 


energies. Problems in dosimetry of fast and slow neutrons are discussed 


By H. H. ROSSI 
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. t lets v 
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' umber must be tissue-equivalent Fast-Neutron Dosimeter 
This ma e done | osing \ dosimeter designed Hurst 
ure f t} Rit , ts | tag 
Ss xt use hi t | 
ent t An ex t 
g titute y ( 
¢ ‘) } Nie it ] 
RS TT 
we y t [hie 
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ent from one direction will be 
easure roper]\ Furthermore, its 
t epends on a number of 

ta which are difficult to assess with 


it eCcislol Nevertheless, it is 


t t t i i ln ble ut present 
esumably will selectively de- 
t st-neutron dose, and it 


ld ear likely that at least in 
neasurements its 
This 
manutac- 


instru- 


nt s Vy commercially 


Products, 


Both the Oak Ridge group and our 
t t 4 unbia University 
¢ e work on a nondirec- 
t t ounter in which 
t et en ionizing 
fied linearly in the 
te t then further ampli- 
ect ind added to give 
r ” The technical com- 
‘ e are consider- 
t ts 1 t sit likely 
‘ ( uselul in routine 
ents 


Subtractive Measurement 
\nothe ossibilitv. for determining 


se in a “mixed radla- 


fie =t btauin it by subtraction 

l be done by measuring the 
~« th a tissue-equiva- 

t t ber and by de- 

‘ g e ga lose with a 
: nsensitive to 

Howeve in accurate de- 

the gamma dose in 


The 


so quite difficult 


te s of so-called air-equiva- 
ent t chambers will always 
x efinite response to fast 

t ! ‘ cart chamber 





which is 


+ uv ox l¢ 

wrhaps the best combination for such 
ce e, may register about 10-20° 

the re ¢g obtained with a tissue- 
é ri he when exposed to 
‘ pure neutron field in 
the neighborhood of 14 Mev. At 
er ene es the error is less, but it 


es not become negligible 


int the neutron energ\ is of the order 
Me 
Creige suunters espechilly when 
¢ i genous wall materials, 
res ent insensitive to neutrons 
it it is difficult to construct a count- 
g ite meter which does not show a 
ely ‘ ( on PaMMaA-ray energy 
Once " n instrument is available 
t he t n excellent dosim- 
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eter for gamma rays but also indirectly 


a tool for determining neutron dose 


Thermal-Neutron Problems 


Matters are 
the measurement of thermal neutrons 


still more complex in 
The two main reactions which impart 


energy to tissues exposed to slow 
neutrons are the N'4(n,p)C' reaction 
rise to a short-range 
the Hin,y)D 
which gives rise to a very penetrating 
gamma ray. As a result both the 
total and the fractions of the 
} 


dose contributed by par- 


which gives 


proton, and reaction 


dose 
which are 
ticles of widely different specific ioniza- 


tion (protons and electrons) depend 


on the geometry of both the 


strongly) 


neutron beam and the biologics object 


irradiated Thus in a wide beam of 
neutrons, an increasing mass tissue 
will quick y reach equilbriu limen 


sions for the nitrogen re 
this merely requires that its 
be large compared with the proton 


range which is a fraction of a miulli- 


meter However, because of the great 
penetration of the gamma s 
tucer in nerease tire I 
radiited results in a il re s 
production Of gamma radiat vhicl 
raises the dose at each point t! rough- 
out the structure qu i \ l 
be approached only if the dimensions 
of the biological object « t il 
vreate than the ha ilue tl kness 
of tissue i situation which w neve! 
be attained in practice 

It can be seen that for similar reasons 
the relative dose due to gammas as 
compared with the proton dose 
increase as the size the eutron 
beam which traverses a large biological 


increased 


obje et is 


radiation of additional volume creates 
a larger distributed source of gammas 
\ further complication in the meas- 


urement of thermal neutrons lies in 
the fact that many materials—such 
as most commonly used metals—may 
be rendered radioactive by = slow- 
neutron bombardment. This would 


necessitate difficult corrections of ex- 
perimental results. 

As noted, these difficulties have been 
avoided in tissue-equivalent ionization 


chambers, which can be used to meas- 


ure the total tissue dose Because of 


low total neutron cross sections, cham- 


bers lined with either carbon or beryl- 
lium and filled with such gases as CO 


or Os may be expected to be quite 


satistactory as selective gamma dose 


meters. Since the proton is dissipated 


in the immediate vicinity of its origin 





the energy distribution of a 


ind si 





once it is thermalized 





unchanged, the dose due to 
point be pro 
The 


means olf 


protons should at each 


portional to neutron density 


latter may be measured by 


ictivation of foils Studies of this 
expected to yield data 


»and on both its 


nature can be 


on the total tissue d 





densely and sparsely lOniZINg Col- 


results of such a com- 
should be of value in testing 


its dese ribed here 


ponents. The 
parison 


the validity of concey 
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Five Ways to Use 


Strippable coatings formulations 
of vinyl plastics—have excellent 
resistance to corrosion and are quite 
durable. They have pr 1 satis 
factory for many radi p 


phic ations, including 
1. Protective covering. Surfaces 


exposed to a high probability of 
contamination—inside fume hood 
walls behind work surfaces—can be 


covered 


can be pinned down for ren 
spraying a strippable coat over 
3. Packaging material. Any siz 





Strippable Coatings 


2. Sandwichcoct. (Contamination 


equipment can be covered. Web 
type coatings will span gap of 30 
in or more Second coat forms 
smooth, neat package 

4. Secondary container. (lass or 
fragile vessels can be coated If 
container breaks, coating will pre 


vent contamination from spreading 

5. Sealing material. Moisture and 
Vapor-prool seals for corks, lids, and 
formed 


covers are easily 


O. M. Bizzell paper at Radiatior 
Division American Industrial Hy- 
yiene As vwtion, Cincinnati, Ohio 
ip . 4 
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FIG. 1. Complete sterilization of the sample with a single 
cathode-ray beam requires an ionization level within the sample 
thickness (R) above the minimum level, 60°, of maximum ioni- 
zation, at the upper and lower surfaces 


Evaluation of 








FIG. 2. 
ionization of material in a steel sardine can. The cover and 
bottom of can absorb 17.5°% of the total dose. Overdose, 
dark areas, is 26.7%). Minimum ionization level is at E 


Cross firing two 3.1-Mev beams gives more efficient 


Food Sterilization Efficiency 


If absorber and equipment characteristics are known, optimum conditions 


can be determined for irradiation of foods with high-energy cathode rays 





By S.A GOLDBLITH and treated | it single beam cathode energy distribution that can be ob- 
B. E. PROCTOR rays, t. ¢€ when the ivs are fire tained with cathode rays Hence the 
) / U ne directior I the energy expe t zat it the center, E, is the same 
V , / bn nd R nshiace yort inde s at the outside surfaces and is the 
. | ein Fig s Waste In the eas eterminin yg nt sterility Figure 
the sample R hickness } shows the advantage of using an 

I ‘ gy the Fig. 1, this waste energ = OXI LhuTminu tainer 
\iass tts Insti ite Ld the tota =f thre If the elerating oltuge used is 
tut I yg ere have itter being represe the tota too low or too high, relative to the 
s i under the f thickness of the absorber, the utiliza 
uw y itions is tion of the radiats s inefficient, as 

M Cross-Firing Beams eS ee 

t t ed For more efficient use thre itl ( Phe itera irhathe 1 lose may 
( itte i beam. so es t e as is 50 hen a raw cath 
t treated t = fi hg t t i wreaatl = ™ I £ +) Hi W- 
t xposure to be ¥ i ever, | eans of a new te jue fo 
t t x l te rect tl lg tw t scanning the bea unilormils er a 
y | tota ¢ This enn be a she t yiven area ss n | 7, this 
( ( enti i radiation eq ent eithe iriatior er iced considerably 
give t ! the t breaking d t sing Cul The bear s electromagnetica swept 
» t it be ne part it ¢ t ivnet back una over the sample at a 
hy yg r by using ty y ( t ite 200 es second, which 
be t t Phe Cast he zat t esuits 1 distribution of the 
upp ( i XIU t R = erent t eam Le ise the angle of scanning 
show! big effect of it] ‘ S tte s 16 degrees, the dth of the beam 
Whe } I Figure 2 istrates the st eff t traverse is cete ined by the vertica 
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FIG. 3. With an aluminum sardine can, the same relative FIG. 4. If the accelerating voltage is too low, the radiation is 
onization can be accomplished by 2.75-Mev cathode rays used less efficiently. With 2.5-Mev cathode rays, the over- 
penetration of cathode rays in matter is an inverse function of dose (dark areas) is 59.4% of the total dose. Again, the dose 
density. Only 6.2% of the total dose is lost in the can covers insuring sterility is based on point E at the center 
t e between the sample and the = gram, assuming that | rep equals 83 into a given product can be readily 
x s. This distance can be ergs per gram. With a total beam  caleulated and the optimum specifica- 
y enough for the beam to input of 7,800 joules per second, the tions for the cathode-ray equipment 
t st ( f almost any width total amount of material that can be can be determined 
I mplete coverage there handled is 469 gm. sec, or 3 722 Ib hu 
scan of approximately The quantity of material that can be BIBLIOGRAPHY 
e on ¢ h side of the handled is reduced according f ar Cc. G. Dunn, W. L. ¢ ‘ H. Fra 
j , , Hitthins, J. Applied # 9, 605 (194 
With a spot of ®,-in. diam- accelerating voltage below r above 1. G. Trump, R. J. Va ‘ afl / ty plied 
ete e 4 in. wide, the loss | optimum is used Ph 19, 599 (1948 
; ‘ : ‘ ‘ . os B. E. Proctor, 8. A. Goldblith, H. Frar 
y esult overscanning Is By obtaining simple data as t ( Feed Rese 15, 400 ) 
size of the absorber material to be 4. B. E. Proctor, 8. A. | th, J u 
= S ] 1 ‘ , 6, 376 (1951 
F 00 LON irradiated), its density, and the spe B. E. Proctor, 8. A, Goldblith, Advances in 
, f ¢} rac on e nr ’ I i Research 3, ,(19 
; fications of the irracdiat ju nent LGmtr kK A.W t. A. M. Clark F 
\st t the s ple is increased the throughput of a particle accelerator 1 d # 21, 348 
‘ itilization 
Ast hecoming 
Power Requirements | 
4 
" " y Pe! ‘ hode- r 
Lhe ‘ ( ig it 16-Tray om bottor Tube extension 
- SCANNING 
I Efficiency Facto 2 04 06 08 _ 
e P represents the power; 7, the 
elerating tage: and E, the tota FIG. 5. With too great an accelerating 
voltage, a large overdose results. Shaded 
: ; creas show overdose of 35.8°% with 3.0- 
t S. al : 
; in ein Mev cathode rays. Minimum ionization is 
itilization in depth — at can surfaces 
7D ! wing both product P 
' n be expected. With 
0) ‘ the lateral efficiency is 
On ette Under these eondi- 


the efficiency factor 








Oo 0.25 0.10 0.65 \ 
Wit Ne beam of 4-ma_ total 
Aluminum 
t and an efheiency factor window 
0.65, the power available to the : 
a . , 4 oe 
SOO watts. or 7.S00 joules 

















, : ‘ — 
me ads iia iain | Food 
l f water ‘ ‘ 


i requires i 





() rep to sterilize it, the 1G, 6, With a raw cathode-ray beam, FIG. 7. Lateral variation is reduced con- 
requirement is 16.6 joules per there is a lateral variation of beam density siderably by scanning beam over target 
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An inexpensive system for 
automatically counting and 
recording the activity of many 
samples over long periods of 
time has been developed. 
Design and operation of the 


system is described in detail 


FIG. 1 





Front and rear views of the automatic counter 


A Simple Automatic Counter 


i star 
t 

e 

el 

the 
( 

> e the 

— t i 
t i 


iutomatica inte t 
tivities re led ino a 16 
rhe counter is shown in Fig 
The automatit counter consists 
G-M tube mounted n it 
igre l sitioned 
\f t cu iv 
i backg | t rhe t 
m the tube tou I t 
iler unit ictuates 
egiste ‘ sul 
y | hie 
: te ( 
ll st t v 
t ‘ t ha 


Timing Control, Recording 


Tl e he 1 t ol t { t t 


= the timing lig 
\ diag ‘ t 
ss n Fig 
Phe timing nt 
| ine (type KY 
I tol VM. we ‘ 
tion per hot A 1 


ven tunte switt B I 
‘ it his in tu ene! 
zes the ( i tur sequence 
witeh D start one uy the 
t VW V loving 
the « y I t ext siti 
\ se t ., at tine 
imple t ( y Mi} t 
\,. stops t ounte i ye al 
iw mot | t switches are 
ntere imect th the eque 
itch to 4 le the t i 
ig t Othe nting px 
en Dtain 
hanging gea et ig gear tra 
Phe t the G-M_ tube 
d into t f-64 Higit 
itham-t ‘ then t t 
wer regist eyvister swit 
S rh ti I 
Fig. 4, Is actuat tl inte 
il ye tor I Sin 
the gist t nte nect 
vith a single -t! t 
‘ Mm ry 1 t t! 
Me KRLrOU l egiste! = con- 
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FIG. 2 


sequence switch 


Timing mechanism showing gear train, timing cam, and 


FIG. 4. 


and samples 


Arrangement of register switch, counter-tube carriage, 
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FIG 


reaches the 


Typical Operation 


omplete eve le 
the counter 

n 2 is s} own 
3 When 
mpleted, the 
ontact 26 

- energizes 

es the 
cekground 

iv Ro, 


from the 


hes the back- 
onnects motor 
ilso switches 


mcKgrOUnG 


sund count 
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Schematic diagram of the automatic counter 


FIG. 5 


the sequence switch, D, opens 24 
This 


through the limit switch 3, dri 


and 
closes 3s energizes motor VM, 
carriage to sampl 


the ¢« 


counter 


3. While 


position 6 


riage Is moy 
it moves the registet 
S,, from position 2 to positior 

connecting the scaler to the 


Cs, through the single-pole 


throw switch, S 
The evele is 


counted The 


repeated 

samples are 
the sequence swit 

tutomatie 


entire 


Shielding 
The s ples to be cour 


active metal chips 


ind sealed in 
our experiment, we 


1.1-Me\ 


al shielding precau 


used 
which emits 
sper 
be taken so that 
fects from neigh 
encountered 


Lead blocks 


Lead shielding around G-M tube and samples 


the radioactive samples Fig. 4 To 
the still 
two lead blocks were placed inside the 


improve shielding further, 
counter-tube carriage, and a lead plate 
slot middle 
underside of the 
Fig. 5 This ar- 


rangement provides for the same solid 


cut in the 
the 


with «a was 
fastened to 
counter carriage 
angle subtended by each s imple at the 
(Geiger counter. 


When 


lor more 


more shielding is required 
alternate 
the 


extended to give 


energetic samples 


counting positions can be used o1 
sample shelf can be 
greater 


g separation between samples 
The automatic 


counter can be east 
idapted to any problem which in 


the counting ol many samples tor 


periods of time 


there is 


In the present desig 


provision for counting 


jes, but this ma eusil\ 


number of samp! 


tended to any 





Pulse-Amplitude Analysis 
in Nuclear Research 
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MULTICHANNEL ANALYZERS 








This article considers analyzers in which pulse-height selection is accomplished by 
mechanical means, thermionic diodes, trigger circuits, a sorting-ladder 
circuit, and by beam-deflection techniques 


By A. B. VAN RENNES 
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precollision value, receives from. the 


in acceleration propor- 


tional nput-pulse amplitude 


Its terminal velocity 


is, therefore 


oportional to the square root of 


ti 


mpltude 
this mechanic 


1 loo 


wout 


certain 


ipproximate 
n the pr 
5 re 


the 


Diode Discriminator 


A series of three pulse height 


vzer designs using thermionic-dio 


discrimination has evolved during the 


ist 6 Of these three analyzers 


contains 4 cascaded 


innel-dehining discrim 


iticomne dence 
but even so, are 
rher counting rates 

times demanded 

‘ Well 

ind more recent design, T ts 


x-channel instrument which can be 
perated with other identical units to 


resolution 


de O0-channe 


nstrument consists of 
tron 
mriyvy te 
lOUdS Peake! 
\ — — , 


processed 


implitudes 
sponding 
rma stable g 
imp her Irom 
output signa 
i White or 
This 
V. } 
ind an output impedance 
| From the plate 
t 200 volts m 


IL (NI \ 
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f six-channel analyzer (5) 














incidence circuit of six-channel analyzer |S 
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FIG. 24. Block diagram of sorting-ladder analyzer 


36) 














FIG. 25. Sorting unit of sorting-ladder analyzer (36) 


maximum amplitude resistive coupling 


rectly to the grid of 
| 
ing imput 
This 
five dual tr 
triode 


sa to the grid of conductior 


| 


dual diodes 


| 
produced 


the 


regenerativel to 65 Ale i 
remainit ¥ signal is it’ its 
ladder inmddetr 


1 


plate Similarly, 


stil 


il nput pulse 
| | 


connectes 


} 


es goes | further negati i current 
ore yx 


if 


100 


transier occurs in one ¢ 


rhus 


tr 


of the 
bet ween ind 100) 5 ywer dual triodes when the 
escent 


r 


is held 


eft half of any dual ode cuts off 
triodes current in all double triodes above 


it 
grid current COeASES Consequently the electron 
connected to current flowing upward 


to 


cuits depending upon the 


in Mer 


Consequent 
} 


is switched one of six 


coupling iodes 


Ixy | 
iV i 


The 
cut off 


sive ower potential 
right-half 


cl 


amplitude. 


triodes are nor! A negative output signal for a scaler 
eu 1 plate is connected thre ! 


is obtained from that channel Whose 


i load resistance 
priate to 
ladder \ 


Input signal 


to a potent range the input-signal amplitude falls 
the tube’s positi« innel widths of 50 \ 


th 


fts of 0.5 volts 


olts are utilized 


d 


sufficiently 


J 


s manner reasonable thresho 


euts off . or less l 
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f Glenn beam-deflection analyzer 25 
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gister The sensi- tion analyzer developed by Weiss } to the deflection electrodes might not 


driver stage of this and Watkins (27) utilizes a tube having be more advantageously applied di- 


ljusted so that the a line-focused beam. The block - rectly to the discriminator circuits 


occurs at any de- 9 gram of Fig. 28 indicates that an input themselves. One argument in favor 


the normal signal pulse is lengthened to 3 usec and that of the beam-deflection tube is that it 
during this interval, the cathode-ray obviates the need for anticoincidence 
the analyzer beam is turned on for 1.5 psec Each circuits 


pulse length, of the 10 output amplifiers contains Kelley 30) has remarked that a 
Any one two cascaded triode-amplifier dynode beam-deflection tube driving 
the and a cathode follower to di t discriminators can be considered as a 
i rate subsequent scaler. The: n special kind of expander amplifier (see 


control on each scaler makes possib Part I1) which may improve the over- 


Glenn (26 adjustment for equal channe I ill system stability to the extent that 
constructed A diagram for the deflection ) ts gain advantage overcomes its 
tube (Du- — circuit is shown in Fig. 29 instability’ through a reduction in the 
resolution potentials are set at a value fractional window-width change caused 
lower than that of the anode (300 by a variation in discrimination le) 
electrodes to obtain maximum sec 


electrode sion With a targe ! rf of a beam-deflection tube 


The incremental gain characteri 

m current ’ 100 wa, eae ) | explained by the diagram of Fig 
! 

current of m to deposit abe cromicro- which the target current 

the shield. 


reuits 





» those in 


inalyzer 
reuits 1s 
nereased 
the output- 
simpler it 
minator 











FIG. 27. Pulse-analyzer tube and channel-amplifier circuits of Glenn beam-deflection 
analyzer (26) 


coulombs on the approp ‘ etor collector electrode S 


Operating potentials function of beam-deflecti 
inalyzer obtained from reg é ( 


OWeR! i ! Watkins 


it the lity is such tl ) | more of the collector 


is a function of le 


As the electron beam strikes 


usted ne I su current increases until 


n calibration ear ad ( a irrent is received by 


gi >is limited | Clearly, the smaller the beam 
me. For tou form 1) the ste per the sides of thecur 
statistical loss occurs a I ie cl 


ig haracteristi 


ite of 250 eps transconductance 


As constructed, the ana ju tube at the thresh: 
between tional to the product 
3, the bias and the number 
racted from through wl 
neasured Since any ¢ it deflecting potent 
Thus target output i n vhere 
tube will ¢ 


constant of proportionalits 

racteristics nil | tion th flection sensitivity of the 
contained in the quantity 7 

\ ( mnected to the target 
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ck diagram of Watkins beam-deflection analyzer (27) FIG. 30. Input-output characteristics of a 
beam-deflection tube 





+ 


BSESSSSS9RS 











BIBLIOGRAPHY 





NEXT IN THIS SERIES 


will be an article on 
Multichannel analyzers-—Il 

in October 

The first in the series were on 
Voltage discriminators 


Single-channel differential 





analyzers 
and appeared in July and August 








September, 1952 - NUCLEONICS 





Electronic Structure 
of the Heaviest Elements 


TABLE 1—Correlation of Lanthanide 
os ao) ; and Actinide Series (5) 
A revision of the ‘‘actinide hypothesis 


is indicated by the review of magneto- 


S9-Ac 
chemical data made available since oTh 
1949. On the basis of ionic properties, a 
Th, Pa, and U resemble elements of [.., 
Groups IV, V, and VI in the periodic table _ 

95-Am 


96-Cm 
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TABLE 2— Magnetic Susceptibility of lons with One Unpaired Electron 


Cel 


Thi 
Np(VI) solution 
NaN pO. (C.H,O 


Theoretical (f' config 
Theoretical (d 
Theoretical d 


full orbital contrib 


conhg 


conhg 


2? 35 above 185° K 


1 S87 below 185° kK 





has investigated the 


SUS( eptibilitie s of thorium 


sulphides (11), whicl 
metallic nature 
concentrated 

that Ths 


vuthor obsery 


diamagneti 
he ceompared 


Bot} 


ites 
electror 
the results 
Those, show that | 
paired. In fact 
between neighboring 
it that the 
incel out 
expected 


m were in the 


interaction 


small owing to the 


» 6s and 6p electro 


‘he magnetic su 
room temperature of 
one unpaired electrot 
Table 2 In the m 
trated VOo, We 

ious amounts 
ng to. the 


metallic bonds and a 


re 


spin contribution to the 


The susceptibility 


comparable with these 


than with Cel 


ip 


centrated representative ol the lan 


thanides The amount of interion 

exchange is again consistent with a 
d-shell configuration 

On the other han the results on 

the neptunyl ion appear to be more in 
’ 


igreement with the theoretical value 


for a 5f' electron configuration, there 
being partial orbital quenching by the 

stalline ‘ld by solvent dipoles 
n the cuse solution Below 


ISS K, however the moment { 
dium neptunyl acetate is closer to 
n-only than to the Sf nlue 


\ wider 


to be ve 


variet results would 
nh parti i- 
results attained so 


of and 


the results o1 ons two unpallr 
electrons how 


onsiderabl 


similarit deductions 
f DeBruin 
Klinkenberg and Sehuurmans (1/9) who 
laim that the gaseous ions Thi(Il 
and Thilll) have 


Hid? and of 


ym spectroscopic data by 


ground states of 

respectivel) 

Preliminary results on ThI,, which 

should show evidence of two unpaired 

electrons, indicate that its suscepti- 
litv is very small As in the use 


of Ths and The, it would seem that 


41 




















‘ F — iranous perch t ‘ lence that the electron configura- 
| e expected sulphate ind } ‘ , wqueous tion is 5f? and that there is partial 
t ( ( tion st ed effective onet lenc! gy thie Dit part ol the 
ents ¢ it 2.95 Bol mag I ent [the same remark apphes to 
Two Unpaired Electrons tons. a value close to the theoret the other U(LV) compounds, see Table 
(ft t erie neo! ent 2.83 y Howevel! the wment is col 
¢ ‘ l iired elect ted I the ision of the Weiss 
( t imu! f ecent er stant, u 2.535 T +A 
p ~ t the subject exte ‘ estig \ ‘ lirect irison t! 
tet t It gnet thie ‘ ‘ means of the 
ent lies between the theoret t t That of the uranous 
7) f Wit t 1 n UO ower than in at other 
ente. a S 1 Dilution th 
‘ hous, diamagnet PhO. shows 
t t t nhinite it the extra 
| te <ul ‘ tib t = quite se to 
TABLE 3- Magnetic Properties of lons Having Two Unpaired Electrons ‘ ; ‘ se 
( Lue € ed I 
ent t | electrons 
‘ : l _ ‘ { } i mt t t 
electrons occupied ¢ bitals since 5f 
~ »s ’ ”) | ‘ “ 1 e ¢ ected t give " 
S 140 I 
‘ . ‘ t ne the ee-2 Ast Is-10n ie 
- s ’ 
1 hie ( . ept t ire 
() ( 0 » 400 ( . 
tt) nad r the gneti 
2 42 sO 0) 
ent 320 B gnetons to 
%) 2 2 416 
OO at te it e not bee 
220) 2400 
t f t ~ et - 
I) 2 4) 600 
2. 1) 100 v thie = Ti I 
t t nt , 
ty a ; 040 , ects the ent y 
0 4 } Li ( ~uugeste 
UI 2 St TO | \ tetrafl s tru n 
tt 1.080 | Za ‘ The suscepti- 
) 290) ty is sick gher tl that 
24) 2 S02 ‘ | ose t the 
} ’ Ost ‘ et ! ‘ ( 
| ? od l re ~ it + l | ve 
: OS 4 t the iscept t Ss] t 
0 02 S35 ( ep ent trator it t 
| 0 ) 9 t ‘ to the s ‘ 
( re 7 i ‘ ‘ te ti te 
2 I v 
r t tals 
0 2) 244 I g e 
~ ‘ ‘ ‘ 
Ls O50 
( l ‘ s te eNE 
( O50 | \ 
s “ I The magnetic su 
t tie r se fT the 
~ ' ’ 1 
| 643 ‘ HH ‘ f . 
t t the elect ‘ ) t 
2 
600 e the ‘ t Od « t : 
, + ‘ ‘ ‘ 
lise » 49 
S10 . Z s) 1 
“ii g 9 82) IK s | ate 
OR 0 {) t ‘ t ( - 
( ss 0 vy ( t | I\ 
9 0 eb) ( ( s 
j 1) . ept t 
g 190 vht be « ence ag t the y 
20 iN { 
~ 1) i) ( Se - 
Pro 1478S 
\¢ s ) I 1) ~ 
Vi ) »( 2 O10 Nl K. Pe 





42 September, 1952 - NUCLEONICS 








ent room for the un- 
ns in the 6d level 
= the reported suscepti- 
number of 


with 


lerable 
ounds together 
n the other tons having 
Pu( VI 
with Pr(Ill 
son All the 


orrected for 


electrons and 
and 
sus- 
the 
cation some 
the under 


The tem- 


ving 
inion 
vations vary 
300° K, but the 
s and to the 


to tl 
is not 
Where the 
1 the original 
has 


ecount 


orrection 


been 
the 
versa 
results oft 
which 
samples con- 
;mounts of terro- 
he results for 
rely in the region 
The 


10 quite close to 


mean value 


ue and rather remote 
theoretical value for 
ition Even in the 
neentrated oxide ProO 
much 


is a Vuiue very 


theoretical suscepti- 


on shows that uranous 
to that of 


des than to Pr.O 


n sodium plutonyl 


mental magnetic 
te the spin-only 
isceptibility follows 
between 90-330° K 
tunt is zero. This 


mpound ts 


a directly 
The se results 
ons n d-shell 


nents apply to 


changes 
s interesting 
iture 


Temper 


ent t rements on UO 


Vol. 10, No. 9 - September, 1952 





TABLE 4 


eoretl § - 
Theoret al Of L-S 


6d? (spin-only 
IIL) solutior | 
IIT) solution (So 


('] 


Br 
I 


Magnetic Susceptibilities at Room Temperature of U/IIl) Compounds 





been shown to giy 
This 


anomalies found 


have 
at 28.6° K SS 
the 
Vino 
evidence for 


d-orbitals 


has a 


ind would seem 
the « 
In addition 


structure like 


ectrons 


uranyl ion and its two unpair 
in the 5f shell, then 
fluoresce 
1ons In fact 


this 


trons ure 
be expected to 
lanthanide 
fluoresce (39), and 
buted to unpaired electrons 
level rather than the 5f 


Three Unpaired Electrons 
There is a marked differs 

the the tris 

and the quadrivalent | 

Dilution 


behavior of 


nium it experiments 
solid solutions have not been re po 
but 


ceptibility of 


Lawrence has measured the 
aqueous 
uranium § trichloride an¢ 
The results are summarize¢ 
It is evident that there 

agreement with either 
theoretical « 
L-S coupling or the 


conhg 


ines ) 


ment in a bd 


iqueous so utions 


more compli 


ited 


ions in this se iuse tl 


between 


O0-400° K, the susceptibilities of both 
UBr,s and UI 
of Nd.O 


have positive Weiss constants and the 


ire quite close to that 
but the uranium compounds 
susceptibility-temperature behavior 
follows a pattern similar to that found 
number of anti- 
the 


UCI, follows 


for a considerable 


ferromagnet a shell 
The 


results on 


elements 
VB 

Nd.O 
have qualitative ey dence 
attributed to either 
both Without 


dilution experiments on solid solutions 


the more closely 
than those or 

Thus we 
which mug be 
Od or Of electrons (o1 


it does not seem possible to make any 


definite conclusions Since it Is @Xx 
pected that the 
between the 6d and the 5f levels 
that 


conhgurations 


energy differences 


be small, it ts quite possible 
observed electron 
vary from compound to compound 

Westrum Hatcher 
have investigated the low-temperature 
capacity of NpO ‘1 his 


! 
three unpaired electrons 


and Osborne 


heat 
should have 
ke UCI 


show «a pronounced 


isurements 


the 


und the mie 
mum im 


it 25 K By 


mas 
heat 


capacity 


witl 


curve 


inalogs similar phenomena in 


the 
gests that it may be att: 


compounds, this sug- 
buted to anti- 

K. This 
for the 


An gaAnese 


lerromagnetism 
would seem to vidence 
electrons oc¢ tw? orbitals 
Before \ iranium 
mention 

mac 


ments wl been 


there 

on tempers 

Bates 

it between 
susceptibilit 

temperature 


rature 


43 




















f liu ited with 6d‘* is 10,500 * 10 except for samarium and europium 
the the l susceptibilit temperature behay \ i Vieck has s wh 0 ut that 
be treate t tion-tvpe element ior of KPul s verv similar to that the discrepancy is due to the assump- 


nw the ( elect I ire in of PuF,, but that of Cs.PuCl, is mucl tion. inherent in Hund’s method, that 





J alg energ eve Kriessman more complicated yf Zachariasen the spectroscopi multiplet intervals 
il Vet ¢ ore th Bates and has shown, however, that the quaal ire large compared to 
M te erature ilue valent ion does not exist in Cs,Pu multiplet intervals in the 
100 f nvestigated but rather the PuCl on (47 ire assumed to be compat 
the I v . eptil { th phase Plutonium dioxide has a suscepti- spacing to kT & muca 
hange ean THOS? ¢ } t\ mucel below theoretica nad ment with experiment ts 
unt there ( ition ola © ele 
Four Unpaired Electrons un e then be a function the 
The « _ , easurements rise is vé emperature factor \ Ving tor this 
; \ eous tv ext the @eXPresslol thie theoretical 
H ( ) ippe t eptibility bec es 
» + t the f rhe 
irg ant t t t ( lect Ss S 
ahs ¢ ‘ hect eing in id levels not be ¢€ ( \ } s2 (J 7 x 
ite t npaire uled out s e the ition beha , a 
elect t 5 tt and suggestive « strong operat J + : 
le i ¢ tibilities enomenon betwee! eighboring 8 >. >] 
| | | =i) 9H.O. PulsO n the ittice H eve t t 
HHO Pu(C.0,)26H.0 the evidence suggest t when th Meas Bas ican. agerees 
. ge 7 ; K re ; ik: eland s the tribut to the ept tv whicl 
| ‘ + + 4 4 ef g tute be ¢ culated the edicted 
‘ ; ilt ets In the the nthanides 


t i ( e suscept t t to the sceptibilitic An interesting 
t a 5 te erat the Pu(IIl ture tl tion that the 
pee pees stic Elliott P sceptibilit Sm(IID s 
I t t : Pul uo C.0,),9HLO ! 1 t it 440° Ik 
t tie 6-300° K ‘ t eas t The « ri ent scept ties 
t I () t ete Phe t t Put ind Pul ! 1 betwee! 
t y t t ture ‘ er t 0) 550 kK the s e of 
t that require t scept fe ihe eratu irve is 
t t trol y 1) \ to that s II] ( ile 
the Pac I\ ( erg Davies ns of Van \ , ila 
te 1 ents Pul Put s that t t t suscept 
t BOO? K t f> elect 
t v to that s II s t ind it 
| t I ent t tt S the s - 
iH | ( tant use t ilat sg 
>, ( ( ay t ! () tut the re <O¢ 





TABLE 5 Summary of Magnetic Data on the Heaviest Element lons TABLE 6 Electron Configurations 


| ss > ¢ 
| Ss a ” 
sv 2 ‘ , 
| | 2 
’ > 622 
~ 2e 
} ; ‘ ? 
I | ) >» | 4 2 
) , 
{ >) ~ t - 
| 4 5 2 ¢ 2 
) | | \ ) 6 2» § 2 
\ ‘ ( " 7 » ( 2 
1 ; » , ‘ , 
( 
( iS ) 





44 September, 1952 - NUCLEONICS 








that Sm(IIL) and 


ence 
sin ir electron con- 
but it remains to check 


nstant by other means. 


Six, Seven Unpaired Electrons 
( ( mann and Cunningham 
surements on about 
onsider that their 
ith a 5f° electron 

IIT) ion (49 
} ty 1 con- 
n theoretical. Ex- 
surements to dilute 
tempera- 

making 

II) and 
neasurements by 
ute solid solution 
lar suscepti- 
26,500 & 
ind comparable 
24,600 k 107° 

il susceptibility 
much higher than 
de tons The 

that there should 
sing from orbital 
quently, if the elec- 
Cmi(II]) is the 
the suscepti- 
ght be expected 
th the correspond- 
nt and lanthanide 
seven unpaired 
oseness of the experi- 
ndicates that 

the same config- 


it of Cm (11D) is 5f 


Correlation of Data 
H <s pointed out that 
the differ- 
ind trans- 
well markec 
ind the same 
numerous in- 
nical proper- 
ctinium, and 
wn to be much 


he elements of 


Vl respectively, 


to the cor- 
Zacl iriasen 
valency 


is tour 


nerties of the quad- 
reement with 
Thus U(I\ 


‘vel whereas 


if level 


Vol. 10, No. 9 - September, 1952 


whole pe 
The pape 
of the Directs 


bt Establishment 





BIBLIOGRAPHY 











FIG. 2. Energy-level stability 
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Medium-Energy Nuclear Physics 


The latest discussions on nuclear structure focus attention on new results as well as 


old puzzles. Here is a summary of the trends in some current thinking on the subject 
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FIG. 1. Schematic of liquid-scintillation beta counting ar- FIG. 2. Arrangement for volume counting (with shielding removed). 
rangement set up for tiple counting Upper tube is immersed in a liquid-phosphor paste 
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FIG. 3. Metal holder for stacking cellophane sheets on which radioactive sub- FIG 4. 


Beaker, into which upper tube dips, 
stance is evaporated for multiple-sample counting 


is cemented on lower tube 








Less than 10 * microcurie has been measured in the counter which permits 


use of larger-than-usual samples. A wide variety of solid materials 


can be accommodated for both multiple-sample and volume counting 


By OTTO BLUH and FRED TERENTIUK 
, University of British Columbia 
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Measurements with Volume Counter (Amount of Liquid Phosphor = 25 cm 
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By WILBUR E. KELLEY 


\ } On 


What the Atomic Energy Commission looks for in the companies 


it selects for AEC work and the type of contracts it offers is outlined 


in this account of how its New York office operates 


Cost Plus 
Ir t 


Ci 


t} 


NYOO 


Types of Contracts 


September, 1952 - NUCLEONICS 





ct. In situations Of the remaining two firms, one contractor now take place. 
cost-plus-fixed-fee already heavily committed i ments of the various items 
ve the most ac atomic-energy program me h ndividually discussed ind i 


t to the Govern- other met all our criteria d projection agreed upon. Items 


In this particu- award of the contract » this m capital nature are not used in the basic 
is small would not require a d of eff costs on which mark-ups are calculated 
on other atomic-energ work ] such capital items are directly reim- 

can obtain ceived the contract. The contractor bursed at cost without mark-up 
negotiated selected had never do wort 0 The mark up in ludes both general 
con- ARC before administrative costs, and profit 
ni] tion i sa negotiated figure After the 
hough the Unit Price Work total costs have been negotiated, they 


sapparent In general, and excey t | { ire divided by the scheduled produc- 
Often the materials production center ntriac m to arrive at a unit price for the 


ite themselves mentioned previousl\ proe ny ie vered product This price s tenta- 


Selection of Contractor done through unit-price \ ) ipproval of the contract review board 
ertising is not tracts administered by NYOO ler and the manager. 


of uranium feed mater is Pp ! tively agreed upon, subject to tinal 


mmission discharges the unit price arrangement 
obtain the best ernment negotiates genera | Responsibility 


nb b making ter! with the contractor t 
‘ In our contracts, both Government 
nterested firms a forward price per unit of ma | 
a ind contractor have clear defined 
mpetent inthe — produced to specifications 
: responsibilities NYOO is responsible 
proposals are Feed material from whicl l . . . 
tor technical coordination of the pro- 
contractors oxides ire produced 
gram, for setting up specifications 
cting lranium re uranium . 
the product, for approving the pr 
for the: various uranium scraps recoy | 
tion processes and analytic: 
center will hi Ivhout the processil 
edures, and for checking the 
we estab- i - ol raw o1 wi ¢ ! . . 
tractors chemical ima 
fications that impurities ¢ } m 
: ipprove the partial ind final invoices 
r should have be extracted; ; 
for payment and supply the necessary 
and, m: 
ful construe- feed materials We set health, safety, 
. contain ony | injum , 
irticular in . eo security and accountability standards, 
per unit bulk Phe cal pro 
ints “—_ issue shipping instructions, inspect 
ing of such dissimilar mater de- 
plant ane roperty records nd make 
mands flexibility of operation ii 
fiscal audits 
The contractor , ible for 


achieve high efficienev in re 
the uranium 


rhe first unit prices 
; product specifications. His work in- 
are estimates since the! 


operating the plant i 1 lor meeting 


cludes hiring and training of personne! 
actual costs available ( 
the normal procurement of cl 


of the first pricing on- ‘ 
portion . ind equipment, maintenance, repai 
tractor submits his) pr . 
, ind other related production opera- 
With explanations for ing rom 
and e lite : tions It 
experienced costs After : 
maintain the health 


sion audit of the books i} ! he 
standards set by the 


is also his responsibility to 


conditions 
work, the Government nego 
n firn better position t range adequate contro 
on mis 1 f ty ! position 0 
ccountabilitv for, t 
considered for Vv ot projected costs . ; . , 

ng materials 
to the renegotiation ane ae 
hese, then, are ‘ 
firms meeting between contractor 

ha procedures we empilo ni? 

with technical representatives is et ; TI 
. ng conti ts he permutati« 
their to discuss costs and obtai - i © pe i 


special igreement on increases 


five Next a meeting % : 
the oN » the flex 


‘hree NYOO contract re) yb } I 
: obs done in this ey 


ombinations of these business a 


ents sometimes seem miitless 


upon closer for a round-table 


lige ae proposals a ee uncharted 
personnel, bers are chosen on the 
1 experience ence fromthe technical 
ir relative and fiscal staffs, advises the operations- 
constructing com- office manager on contract matters 


processing plants The actual negotiations with the 
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Preparation of Radioactive Plastic Microspheres 


By MANUEL TUBIS* and HOWARD |. JACOBS 


O.002 iM 


0.002 iM 


tind 


Preparation of Microspheres 
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FIG. 1. Continuous air monitor. Sampling 


hood is seen through open side 





2 be sampled 


















































FIG. 2. 
hood containing detectors 


Continuous Air Monitor 


By T. H. MANSFIEL 
i D on, Trace 


( 


urborne 


continuous 


moving 
channel 


ind two 


ur pump 
g assembly 
» obtained with 
isdrawn 
i basi 
we geurs 
m provide varia- 
factors of 
WOW filter paper, manu- 
lollingsworth and Vose 
Mass., is used 
high 


reasonably 


particulate 
small 

it 100 to 500 
thin enough that the 
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absorption by the paper 
from particles that 
paper is limited. 
The SHIMPUINE wsselr 
by an aluminum hood 
ports. Since the pres 
hood is about equal to the 
pressure, little air flows t 
openings through which the 


PUsses, 


t 


Detectors and Circuits 
Two detectors are 

they scan the section 

through which the a 

The beta detector, a’ 

G-M 


minimize the eflect ol 


tube S 


previously exposed fiite 


alpha detector 
does not requil 


detect 


probe 
Pulses from the 
into two 
cuits 
pulse-shaping 
detector. 


muiltivibrators ine t 
Output from each detector 
the corder Full-seale 
200 


is fed to 
2.000, and 


ranges ol 20,000 cpm 
are normally provided 

A calibration 
line frequency can be applied to the 


Aural 


signal derived from 


circuits to check operation 


monitoring is also prov ided 


Sampling, assembly, showing path of filter paper and air flow through the 


supply 


motor, the 


Including high-voltage 


the detectors, and b 


unit uses | kw at 110 volts 


owe! 


Modifications 


remote 


to the 


To measure activity at a 


tubes can be connected 


et ports. If two different loca 


tions are to be monitored, a divider can 


he plac ed 


It is poss ble te 


nthesampling compartment 
mount detectors to 
filter time alter 
This allow 


measurements to be made, but 


sean the paper some 


the sample is taken 
decay 


ife activit 


Sensitivity 


The sensitayit wt the equipment 


both the 


depends 


ind the 


upon sith} nig 


velocity of paper trave 
maximum sampling rate is limited by 


the capacity of the air pump and by 


‘allowable pressure drop across the 


The pressure drop across the 


filter can be decresased by increas 


the size of the sampling port 


Increasing the length of the port 


increases the time to record a sudden 


increase in concentration Increasing 


the width of the port, however, results 


n increased sensitivity without any 
decrease in speed of response 
Decreasing the paper speed increases 
sensitivity to low dust concentrations 
but also increases response time 
With this apparatus, response times 
as short as 2 o1 


3 minutes and sensi- 


tivities of about ';9 allowable con- 
dusts are 
both 


be achieved at 


radioactive 
the 
characteristics cannot 


centrations ot 


obtainable ut ultimate of 


the same time 
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Curves for Human Beings 


By FRANK £. HOECKER* and HOMER L. HIEBERT 
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LIST OF 
Serkeley 


REPRESENTATIVES 


ATLANTA, 
Murphy and Cota 


BOSTON, 
H. L. Hoffman & Co. 


CHICAGO, 


Everett Associates 


CLEVELAND, 


J. R. Dannemiller Associates 


DALLAS, 
John A. Green Co. 


DENVER, 
Mine & Smelter Supply Co. 


DETROIT, 
S. Sterling Company 


KANSAS CITY, 


Everett Associates 


LOS ANGELES, 
V.T. Rupp Co. 


MINNEAPOLIS, 
Pinkney & Hine 


MONTREAL, 
Electrodesign 


NEW YORK, 
Gawler-Knoop Co. 


PHILADELPHIA, 
Gawler-Knoop Co. 


PORTLAND, 


Hawthorne Electronics 


ROCHESTER, 
Edward A. Ossmann & 


Associates, Inc. 


SALT LAKE CITY, 
Mine & Smelter Supply Co. 


WASHINGTON D.C., 
Gawler-Knoop Co. 


VANCOUVER, 
Hugh M. Birch-Jones Co. 


EXPORT, 
Frathom Co., 
New York City 
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PULSE GENERATOR 


DESCRIPTION: The Berkeley Model 903 Double Pulse Gen- 
erator is a general-purpose laboratory instrument that produces 
either single or paired pulses. Pulses are individually variable 
in width, amplitude, and spacing. Pulse polarity is individually 
selectable. Separate connectors provide impedance levels of 50 
or 1,000 ohms for each pulse output, 


SPECIFICATIONS 
¢ PULSE DIMENSIONS: Pos 


tive or negative as shown below 
Ofcay time 
—> [Pens vec 
' 
' 





PULSE WIDTH OF BOTH 
ore 1a sc 

¢ REPETITION RATE: Internally or externally controlled, 1 

to 1,000 cycles. Push button single cycle 
e CALIBRATION ACCURACY dC} aration dial, 

entire range 
e INPUT POWER: 105 to 125 volts, 60 cycles, 90 watt 
¢ DIMENSIONS: 1414,” x 93/,” x 103 
¢ NET WEIGHT: 181% Ibs 
e PRICE: $440 F.O.B. factory. 


+S? over 


, > panel, 8° x 13". 


TYPICAL APPLICATIONS: Checking characteristics of high- 
resolution electronic circuits, gates, switches, wide-band ampli- 
fier, measurement of resolution time of counting circuits, etc. 
Complete information is yours for the asking, please :equest Bulletin 409 


berkeley Scientific 


division of BECKMAN INSTRUMENTS IN( 
2200 WRIGHT AVENUE - RICHMOND, CALIFORNIA 
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FIG. 1. Scintigram of diffuse hyperthyroid FIG. 2. Ratemeter and relay circuits used FG. 3 Scintigram of same thyroid gland 
gland obtained by usual method to obtain improved contrast in scintigrams as in Fig. 1. Note improved contrast 
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For special high vacuum pumping problems 


DPi now offers a new line of all-metal 


mercury diffusion pumps 








| pen in a system where organic pump 
fluids are undesirable you want to create 
a vacuum on the order of 10” mm Hg. Or, 
your work involves large amounts of mer- 
cury. Or, it 1s necessary to operate against 
forepressures which are not generally in oil 
pump range 

To meet these needs, DPi offers a broad 
range of metal and glass mercury vapor 
pumps. The all-metal series includes 8 stands 
ard pumps ranging up to 32” in diameter, 
Glass pumps are available with slower 
pumping speeds but capable of operating 
against forepressure as high as 10 mm Hg. 

The pump illustrated is the DPi all-metal 
mercury vapor pump, Model MHG-300, 
Six inches in diameter, it has a range of 
10° ro 10° mm Hg—pumps 400 liters per sece 
ond, and has a limiting forepressure as high 


) 


as 0.5 mm Hg 

For complete information on DPi mercury 
vapor pumps, write to Distillation Products 
Industries, Vacuum Equipment Department, 
781 Ridge Road West, Rochester 3, N. Y. 


Division of Eastman Kodak Company 





high vacuum research 





and engineering 








vitamins A and E... distilled monoglycer'des... more than 3500 Eastman Organic Chemicals for science and industry 

















BOOKS deste taede 


Miscellaneous Physical and on slow neutron detect esp spd Ere aggse 


Chemical Techniques of the Los by BFs proport ounters gs . Mirity 


Alamos Project (Experimental 3. The modulated betatron (|) ; oe 








elisht both to th: wun and the 
Techniques) Kerst A deseript . t ;' 
technique f 1 x single ; 
C . f National Nuclear”Energy p . tl Z 
Seties, edited by ALVIN SRAVES and se88-Than-one On tl 
DAROL K. FROMAN (McGraw-Hill Book Co f ia ™ 20-Me etatror . el silt 
Ir 952, x 323 pages, $4 . t er é nvolved 
. 4. Modulation and other techniques 
: used with ion accelerators (1. ID Re ‘ dan : 
. F eas lescriby ( s, stre 
af : Ve Dante L. Ss. Lavate ! | 
( I e su Ae : ; — 
erage é th ¢ 
' ere , y t ( _ ; 


‘ é to t 
‘ thre ( esig ‘ 
| ( ( t ve ty t te 
~f ' + , ‘ 
( f to i engage ah on 
the ‘ 
t ( elerate 
: 5. Topics on vacuum technique (‘1 ; : : 
; Snyder and D. I 1). A great de aod exci 
t t ; ? t is formu hose eu 5 S68 
t a ) veurs ed | thie te 
t t ; t she hon-14 , , na the a 
F ‘ = ' ‘ t ~ I t ‘ ‘ 
‘ t . 7 in nt ng nstant though s 
fi s ; ; 6. Optical methods and _ instru- ; 
‘ ments (J. bk. MM Phis is ake Mhigctniligietencs 
A ‘ ‘ ‘ t I t t ! 
( ; 2 ( esent 
‘ % ' th ki e ente 
( ! u ‘ t ett 
‘ { 
tT 1} - if 
t i es plants 
| y L ‘ S () 
e growt y Ses ‘ 
1. Preparation of foils g \ a seis ‘ vht t ‘ eithe tu 
\ HH , ent the irbor j 
J. 4 tent t 
Radiocarbon Dating sia sy 
then, the spe tivit 
By WILLARD F. LIBBY (The University of Ch ee” ae . ‘ 
3g0 Press, Chicago, Iil., 1952, vii 24 ; 1 ” 
pages, $3.50 int eature 
2. Neutron rce ( ee ( t t t 
R 1 0 ( I ( ( t Is ! tive 


60 September, 1952 - NUCLEONICS 











TRACERLAB Qztlity SCALER 


Most Versatile Scaler in Low-Priced Field 






@ Electronic scale of 256 






@ Multiple preset count selection 






@ Regulated high voltage 





LABORATORIES wishing to enter the field of radio- 


activity with a minimum of capital outlay will find the new Tracerlab SC-19 Utility 
Scaler the ideal instrument. 

The Utility Scaler features eight electronic scales-of-two, which give a scaling 
factor of up to 256, followed by a mechanical register totalizing 9999 counts. A 
scale selector switch makes it possible to by-pass some of the scales and thus 
allows the choice of scaling factors of 32, 64, 128 and 256. Predetermined counts 
ranging from 320 to 256,000 may be selected by means of the preset count switch 
which will stop the register at 10, 100 or 1,000. 

With a resolving time of 10 microseconds, counting rates of up to 60,000 
CPM result in less than 1°, coincidence loss. The maximum counting rate of the 
Utility Scaler register is 1,000 CPM. The high voltage power supply 
is variable from 500 to 2000 volts and is so regulated that a 1% 


/ 


change in line voltage causes only 0.1°/, change in high voltage. 


Please write for pamphlet No. 42 





los Angeles, Paris 





Chicago, Washington, New York, Berkeley, Calif., Houston C 


130 HIGH ST., BOSTON, MASS 
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ILLUSTRATING 
ONE REASON WHY 


Yow emit Wct 
Tuy ay ila 


WHEN IT’S A 


___ SANBORN 
<} Recording 


SANBORN records are 
inkless and permanent. They are 
produced by a heated stylus ribbon 
which melts the heat-responsive, plastic- 
coated surface of the recording paper 
(Sanborn Permapaper) 
The result is a clear, sharp tracing show- 
ing fine details of the phenomena being 
recorded. This is just one of 
many SANBORN advantages 


learn MORE about 
SANBORN in a new, 
interesting, and pertly 
illustrated 16 page 
booklet, "7 Advontages 
of Sanborn Recorders 
for Industrial Users.”’ 
Send for your 

copy today. 


Please send me a copy of ''7 Advantages 


of Sanborn Recorders for Industrial Users.” 
NAME 

TITLE 

COMPANY 


ADDRESS 


“ewe ew ewe we ee 


come eee = J 


SANBORN Cambridge 39 
COMPANY Massachusetts 
62 
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Principles of Geochemistry 


By BRIAN MASON. (Uohn 
1952, ix 


Wiley & Sons 


Inc, New York 276 pages, $5) 
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Philosophic Problems of Nuclear Sci- 
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126 
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York, 1952 
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Kemp, Blackwell 


A Student's 
matics L. A. W 
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Practical Radiography for Industry, 
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The Origin of Life and the Evolution 
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. the transuranics... 
- less than 0.5% error 


NM(¢ 


amazing precision and dependability 


has achieved a new and 


with the PC-3 Proportional Counter employ 

ing the Candid Decade Scale of 1,000, a counting 

system of highest accuracy. The entire range of elements from 
Tritium to the Transuranics may now be recorded with less than 
0.5% instrumental error, The scaling factor of 1,000 comprises three 
Candid Decade plug-in strips. Resolution is 5 


over all, scaler resolution, 2 microseconds, and maximum counting 


time microseconds 


rate, 1,000,000 CPM. 


In addition the PC-3 features the time-proven, high efficiency 
hemispherical counter chamber which may be demounted, decon- 
gas 


flow system with controlled 30 second preflush—a built-in calibrator 


taminated, and reassembled in less than 10 minutes—automatic 


for verifying scaling accuracy and amplifier sensitivity—the rapidly 
reset six digit mechanical register, enabling resetting of the counting 
system and automatic preflush of the chamber in one resetting stroke 

the high precision preset timer, realizing accuracy of better than 


0.2 seconds for any time period up to 55 minutes. 


3 detects alpha and beta activity simultaneously (in the 
The 
PC-3 is ideal for soft beta work. Wide applications include the 
fields of: 


sewage assay, and nuclear physics. 


The PC 


presence of gammas) while discriminating one from the other. 


radiochemistry, radiobiology, health physics, water and 


Alpha Sc/hr; beta 45 c/m, 


for alpha and beta. 


Background: 
Geometry: Lz 
Resolution loss: 1% per 100,000 c/m. 

Alpha, 1000 vy. - 1400 v.; beta 1700 v. - 2000 v. 


slope 0.5% for the best 100 volts. 


Plateaus: 
Pric e; 


$1,145.00 f.0.b. Indianapolis. 


WRITE FOR CATALOG R3 


[2 nuclear» 
measurements ¢ 


oo 





Scientifically 
Tested and 
Registered 
for Extreme 


AiR 
PURIFICATION 


THE M.S.A. 
ULTRA-AIRE 
SPACE FILTER 


Rigid, controlled testing is a vital part in 
the manufacture of the M.S.A. Ultra-Aire 
Space Filter. Before shipment, each filter 
is examined by modern, accurate instru- 
mentsftor filtering effic 1rency and resistance. 
The results are recorded and registered. 
at 99.95 
micron diameter chemical 
Standard DOP Test) . . . permits 
maximum air flow with minimum resist- 
ance rated capacities are at 1" of water 
resistance .. . available in sizes to 


C,uarante ed least efficient 


against 0.3 


smoke 


initial 
meet any need. Write for details today. 





Other M.S.A. Equipment 
Beckman Radiation and Gas De 
Synthetic and Rubber Cloth 
Resp t 
First Aid M 


ng 
xygen 


ment terials. 











MINE SAFETY APPLIANCES CO. 


Pittsburgh 8, Pa 


m 
come 


text 


adagrams 


Call the M.S.A. Man on your every safety problem 
« «+ his job is to help you. 
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Lambda Upsilon, 


State Colle ae State 


Medical Aspects of Civil Defense. A 
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air raids, 

and chemical 

onsidered Council 

gene) Vedical Se rvice 

sociation 535 

hicago 10, ITll., 


)/ for 100 or 


Fission Product Utilization (BNL 171 
f | and discussions 
nee on. fission 
by Brookhaven 
Feb. IS-19, 1952. 


hnical Services, Dept. of 


Washington 5 dD ( 


Report of the NRC Committee on the 
Measurement of Geologic Time, 1950 
1951. A 140-page, paper-bound, an- 
I pu ition of the National 
Rese ( I , sion of Geology 
recent work 

ope ratios 

of the 

by their 

innotated 


ications 


Tables for the Analysis of 3-Spectra 
Bureau of Standards Applied 

ries 1 Values of 

ction com- 

this 61 page 

1de@s QUNDNAPYS 

i il phis and an 
Ission of beta spectra 
the NBS Radiation 
GPO Washing- 


Titan System No. 47 (Gmelin Hand- 
buch A § page volume containing 
m, its 

An index to 

tanium up 

ided. The 

M lers for this volume 

J. Johnson, Inc., 125 East 

York, or Stechert-Hafner 


1 East 10th St., New York, $27.20 
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NOW AVAILABLE FOR: 


© Geological Surveys 

© Civilion Defense 

© Medical Tracer Studies 

Developed by Nuclear Research re for 

the Atomic Energy Commission (A.E.C. 

Catalog No. SBX-5), this new instrument 

provides remarkable sensitivity 

and exceptional stability. 

Specifications: 

Instrument Ranges: 5.0; 0.5; 
.05 MR/HR 

Meter Accuracy: +5% of *4 full scale 

Time Constants: Choice of one or ten 
seconds 

Battery Life: 200 hours (with 8 hour 
per day operation) 


WRITE NOW FOR BULLETIN SM-205 


research 


2563 Grays Ferry Avenue © Philadelphia 46, Pa. 





NUCLEONIC EVENTS 


AEC May Build Dual-Purpose Central-Station 
Nuclear Power Plant in Nevada 


OMMIsslon 


{ 


ot a feasibility 


1 Committe 


Need for Cheap Power 


tM) 





Westinghouse to Design 
Large-Ship Reactor 


ent 
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Gaseous-Diffusion Plant 
to be Built in Ohio 


ite that the 


on. These 


vhen Con- 
ementary 


nt expan- 


Polonium-210 Now 
Available from Oak Ridge 
Re t iced Po nav now be 
N itional 


purposes 


it will be 
For use 
mixed 
nanickel 
imeter 
neutron bom- 


of higher 


ge announced 
1946. more 


e been mace 
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users in 46 states and 33 
tries. Several thousand 
shipments have been 
sources such as 


National 


commercial concerns 


Argonne 


The demand for isotop 
creasing veart\ ind = me 
lin ff is apparent 
shipments totaled 9,000 
shipments for 
program 
largest selling tsotoy 
about 10,000 shipments; nex 
about 8,000 shipments. 
activity, Co*® was first 
2,200 curies, followed by I 


cures, 


Goudsmit is BNL Physics 
Head; Reactor Dept. Spli 
In an 


several = stafl 
National 


Goudsmit chairman of 


announcement ist pont! 
Mmnees Brook} 


Laboratory 


department, and split 
ce and engimeering 


reactor 


phvsies department 
ministration 
search progran 
is appointed ch 
research service in 
medical department 
Goudsmit, a member 
iven stall nee 1948 
chairman last 
Johnson, whi 
AEC’s Divisic 
smit, who 
Revie 
ears 
The new reactor 
pperate the Brookha 
dle isotopes and spec 
conduct researcl 
ind shielding j 
ing department, in additior 
ctor research anc 
be responsible for 


atorv and 


Fox and Willian 
iven staff in 1946 to he 


ind construction of t 


WATER-BOILER-TYPE REACTOR at North 
American Aviation’s Atomic Energy Re- 
search Department, Downey, Callif., has 
its background radiation level measured 
Concrete shielding blocks have been re- 
moved showing housing where graphite 
reflector and core are located. Super- 
structure is not part of reactor, but is a 
test unit for experiments and study in field 
of reactor development 


scientist 


lnsoe super- 


Expansion Contracts Let 
for Three AEC Plants 
Construction contracts for expan- 


Atom 


sion’s plants at Oak 


sion of the knergy Commis- 
Ridge, Tenn 
Paducah, Ky., and Hanford, Was! 
have been awarded 

\ $464-million 
gaseous-diffusion plant at Oak 

| be built by the Maxon 
Dayton, Ohi 
contract 


vddition to 


truction Co. of 
Paduceal 


$459-million 


the prime 
iddition 
separation plant now 
struction has been awarded to 
MeGraw Co., Hartford, Conn 

At Hanford, negotiations h 
mpleted with Kaiser 
construction of 
expansion prog 
project 

The funds for the 

and Padueal 


y Carbide and Carbon Che 





For Measuring 


RADIOACTIVE 
EMISSION 


Gamma Ray 
Pocket Dosimeter 


\ personr protectior istrument to 
I re I t I re to X- or 
al case con- 

nd a quartz 

s en- 
read 
translucent 

200 milliroent 


to be 


x a 


Other CAMBRIDGE Instruments 


LINDEMANN- 
RYERSON 
ELECTROMETER 


When reading 
1) s observed 
h a window 


x 6.5 x 3.5 


CAMBRIDGE PORTA- 
BLE PROJECTION 
VIEWER—This new 
Pr ectior \ ewer 
a in conjunction 

I the Linde- 
nn-Ryerson Elec- 
eter facilitates 
ition of the 
eter pointer. A 

n tront otf 

ndex 

of the 


upper 
mm 

divisions 

roed 


‘ 
ot a 


“CHANG and ENG” FAST NEUTRON DETEC- 
TOR |! “ lose design of 
I > t ner I ssion. Con 
sist t twir I t n bers, Linde- 
mann Electrometer, readir croscope 


and dry « A Sl iat aeal 


iilla De- 


PRECISION IONIZATION METER ||} 
$igT \ } te nstru nt tor null 


mett surement 
where background radiatior i ts must 
be eliminated perated fr A.C. out- 
let 


Send for complete information 
CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manu 7 ecision Inst 
7, © 


uments 


3774 Grand Central Terminal, N. Y 


68 


ects ist 


Vallet, Detroi 


onstruction for these 
done by Giffels and 
Mich 

At Hanford neral klectri ) m, physi 
Luilornia it Los Ange 


‘“mbers are 
Ss departme 


operator of the 


engineering dé and comp ie- phvsical chemist, and research 


sign for certain complex features of the hysical processes department, 
irbon Chemicals Corp., 


Drew 


remainder of arb ind ¢ 
tre rp South Charlston, W. Va.; T. B 


rinec 


expansion. The 


lesign ll | lone by Vi 


New Senior Responsible 
Reviewers Appointed 


eeting tl 


Radiological Safety 
Subject of NYU Course 


Ne 
Post-Graduate Me 


institutional people 


f radioisotopes and 
juipment. It will be given at the 
Institute of Industrial Medicine of the 
Medical School 


The lectures and demonst:ations 


when there 
Post-Gi 


Responsil rduate 


cover the interaction of radiation 


th matter the theory and instru- 
mentation of radiation measurement 
biol ion dosage; uses 


ne researcl 





Raw Materials Developments 


@ Uranium search. The AEC 


schedule 

uranium 
The ore is 
depots and stock- 


Utah. Most 


1utunite. 


200 to 
supplied from AE¢ 
pues it Marysvale 


are low-grade 


for work on ® South Africa. Uranium 


be stepped up this vear 


Gold Mines, 


in Other mines ire also 


‘in at the comp n W 


Costs incurred Rand Johannesburg 


Government expected to 


undertake uranium production, 


@ Canada. Extensive development ts 


e Salt Lake City. Vitr orp. j being done on a uranium deposit on 
S1.l-m " ansion the northern shore of Lake Athabaska, 
About 2,000 men are 


omple ting a 


program at its > Saskatchewan 


plant that will 
300 


working on the project, and more than 


work 


mke possible 
$8-million will be spent on the 


1952 


nonvanadium 


The reductio 


tons 


Iranium ores dally during 
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ration information 
from the Office of the 


niversity Post- 


ae The most 


Sen. Pastore Named to 
Atomic Energy Committee | ZB 


nt Alben Barkley has 
intment ol Senator 


de Island 


soa! § line of dependable 


d when Senator 


eticut, died in 


fa, PANEL INSTRUMENTS 


ne Representatives 


r j 
osed 


rman senator 
wr ston 
itomiuc energy _# 


YF 


wOLTS OC 


Meetings on Atomic Energy 
in Industry to be Held 


There are no blanks in the WESTON 

line of panel instruments. It includes 

all the sizes .. . all the types, ranges, 

sensitivities, too. Many specials, as well; 

developed to meet unusual requirements. All are 

built in the finest WESTON tradition for sustained 
accuracy over years of dependable service. Your local 
WESTON representative will gladly cooperate on any panel 


instrument problem, or write direct to... WESTON Electrical 


see “pe Instrument Corporation, 617 Frelinghuysen Avenue, Newark 5, 
research de- é d 


(Aviation New Jersey ... manufacturers of Weston and Tag instruments. 
president 


iwrence R 


: soap sary ose WESTON PANEL Yuleumenl 
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HOW TO 


SOLUBILIZE ~ 


RADIOACTIVE PARTICLES 


ade Ma 


BERSWORTH CHEMICAL CO, 
FRAMINGHAM, MASS. 








AN ALL-PURPOSE 
LABORATORY 


POLI-SCALER 


The DS-606 is a versatile laboratory 
scaler easily adaptable to GM and scin- 
tillation counting and frequency checks 
It has a high voltage power supply 
which is variable in one step from O to 
2.5 KV. The power can supply either the 
GM input or can be used as a power 


source for accessory equipment 


5631 CAHUENGA BLVD 
NORTH HOLLYWOOD, CALIF 








® More cobalt bombs. 


in Italy. 
Rese arcl 
e Ita 


Science Foundation Awards 
29 Research Grants 


® Dutch cyclotron. 
nit Delft, Hi 
5O00-Mevs 


stipends 


grants 


Israeli AEC. 


® Radioisotopes committee. 
tte 


IN BRIEF 


® Atomic power lab. The Na 
I ! tf a 3$4.4-m 


itor 


San Fran 


OOO radi 


Island, Fla., as pa 

nge and habit 
NUCLEAR NEWSMAKERS 
Philip Miller lias be pointed 

ratory directs t Walter Kidde 

Nucl ir Laboratories. 

< will Edward S. Spoerl has been prot 

ond toother major isotopes. Appl to biochemistry chief of the bio 
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WINCHESTER ELECTRONICS 
INCORPORATED 


R. R. Tillotson 
Gleas G “ SM1 SINGLE CONTACT 


< suceealed A. G. jaTURE 
ee | §-<-te- 
oe rinceton,. N. J.. and a pr ; SMIS Receptacle SMIP Plug SMIH Hood 


ay ee SM2 DOUBLE CONTACT 


feguard AVAILABLE IMMEDIATELY ew’ - *] |e 
we Ben- FOR EXPERIMENTAL AND 
jamin Holzman | John A. Wheeler. PROTOTYPE REQUIREMENTS mins Qeccteate a antes 


Ralph A. Morgen, 





Code | Number Weight D. C. Volts Breakdownt (Engaged) 


on - of Sea Level 60,000 Fr. 
PHYSICAL Contacts | Complete Normal shomidity Altitude 


AND Connector 


O: Between | Contocts | Between | Contacts 


ELECTRICAL Contacts | to Ground| Contacts | to Ground 
DATA sm 1 08 043 ae 5400 1750 
SM 2 2 06 .022 1600 2600 800 1100 


These sub-miniature connectors embody the MONOBLOC* CONSTRUCTION 


usual high quality features that eliminates 
distinguish Winchester Electronics products: unnecessary creepage paths 


"Conn: men MOLDED MELAMINE BODIES 


“wiht OF WRITE FOR In accordance with MIL-PI4 
CaTacoG OF OTmte 
oo ee ee ‘Ss Sevan’: PRECISION MACHINED CONTACTS 


OF TOUR SPECIAL are gold plated over silver 


ane R REQUIREMENTS 
1 Seaties e. 2 * TRADF maRK 
(ae) 















































F. A. Px ineth, 


} 


Waller 


MEETINGS 


Type 2004 Voltage Calibrator 
MAKES YOUR OSCILLOSCOPE 
AN ACCURATE VISUAL VOLTMETER! 


@ Measures peak to peak voltage 
magnitude of complex or sinusoidal 
waveform from 10 millivolts to 100 
volts within * 2°, 

@ Direct reading front panel meter 
indicates location of AC axis with 
respect to negative voltage peak. 
Accuracy * 3%, 

@ Provides externally available square 
wave for checking and recompen- 
sating scope probe attenuator. 

@ Eliminates repeated disconnection 
of calibrator leads by use of front 
panel switches, 

SPECIFICATIONS 

Voltage Ranges: 100, 30, 10,3, 1,0 3, 0.1, 0.03, 0.01 volts peak-to peak full scale 
@ Duty Cycle Range: 5° to 95°, direct reading @ Accuracy: Voltage— 
* 2° of full scale. Duty gh — 3°> @ Calibrator Frequency: Approximately 
1 KC @ Input capacity: The internal wiring of the calibrator will add approxi- 
mately 20 mmf to the signal le cad @ Power Source: 105—125 volts AC, 60 cps, 
65 watts @ Size: 10'2” H x 7” W x 8” D @ Price: $165. F.O.B. Plant © 


WRITE FOR BULLETIN C852 TODAY! 








Manufacturers of a complete line of TV ond Radar Test Equipment 


Tel Instrument Co Jnc 


50 PATERSON AVENUE @ EAST RUTHERFORD, N. J 


Vol. 10, No. 9 - September, 1952 





LET TERS 





British Functional Classification 
of Personal Dosimeters 
DrarS 

The 


contains 


May. 1952, NucCLEONICS p. 86) 
etter from W. A. Shurcliff 
suggesting issification for personal 
dosimeters ording heir function 
He suggest rO1 1) a 
“ eounse hose prime 
continuous 


the 


funetior 
informatior ! nsel as to 
wearer s se ind 1 “completion 


dosimete which provides informa- 


tion about t if received at the 
end of some period of 

In Europ nd partic 
Britai ve not felt the need for 
these 


have already rreed” 


interest 
ularly in Great 
we 


partly because 


to classify per- 


sonal used in civil de- 
dosimeters, when they 
the direct 


received by 


lense 
are req I oO measure 
lmMmedia rad tion dose 
the 

and (2) individua 
they are 


workers and others who have 


¢ xplosion itself, 
when 


dosimeters, 


required for use by rescue 
to enter 
an area in which there may be residual 
radioactivity 


All our individual 
type 


dosimeters are 


and 


of the counseling 


give a 
reading of the dose received from the 
time when the instrument was origi- 
nally charged (and set to zero) 
the time of rvation 
the 


be observe 


up to 
If necessary, 
ind osimeter reading can 
| continuously, and this is 
the instrument 


obviously necessary, 


a dose-rate meter 
British 
One 


(an off ‘ment for 
imeters 
| interest is that these 


of 0-50 or 


radia¢ dos 
aspect of s} 
instruments ive a 
0-75 r, id their 


range 
natural leakage is 
Hence, it is 


them to be 


about | 1 hours 
quite sf ory for 
charged and ro at the time of» 


rescue workers 


issue ti 
and to b ( mtinuously at inter- 
vals over | of several days 
without 1 rg he final reading at 
the end of 


total dose received by the 


lent then gives the 
wearer dur- 

this 
instrument has 


ing the whole period In 
therefore, be the 


case, 
iUS€ 
characteristics, it 


such good leakage 


can be, and is used, both as a counseling 


*D 
J. Sei 


72 


Radiac 


(in press). 


Taylor instrumentation, 


Instr 


and a completion dosimeter, and log- 
ging of the reading and recharging of 
the instrument after each visit to the 
contaminated area is unnecessary. 
The flash dosimeter covers a 
of 25-800 r. 


range 
As designed at present, 
they do not provide a means of con- 
measurement the whole 


tinuous over 


range; rather they provide a means of 
assessing the dosage into the following 
helow 25 r, 
r, between 75-150 1 


300-800 r, 


between 25-75 
between 150-300 


and above S800 r. 


groups 


r. between 


Some are self-contained, i.e., direct- 


reading, and some require a separate 


“reader”’ for the assessment of dosage. 
All flash 


tially completion dosimeters according 


these dosimeters are essen- 
to Shurcliff’s definition, irrespective of 
whether they are self-contained or not, 
because of their range of measurement 
and function. 

Denis Taylor 
Atomic Energy Research Establishment 

Harwell, England 


C'* Dating Service 
DEAR Sirs: 


Recently I investigated the possi- 
bility of getting some wood tested to 
its age by the 


with 


determine carbon-14 
method. I 
parties doing this work and found them 
a little do work, 


purely on the basis of curiosity as to 


talked one of the 


reluctant to such 
the age ol the materials being tested, 
due to the high cost of such tests. 
Your magazine could do a service 
in bringing together people who are 
looking for material to test and peo- 
ple with material of scientific interest 
which they wish to have tested. 
test 
be made by putting the material to be 


Possibly an inexpensive could 
tested in a pipe in a closed chamber 


drawing a vacuum in the chamber, 
and then heating the material in the 
pipe by high-frequency induction heat 
At the right heat, a 

} 


trickle of oxygen would be 


stage ol small 
allowed to 


Condi- 
tions would have to be such that all the 


pass through the material 


oxygen was converted to CO or COs. 

Probably a mixture of the two gases 
would result, and conditions should be 
such that absolutely no oxygen could 
Possibly the intro- 
the 
The 


dilute the gases. 
duction of a catalytic agent at 
end of the pipe would insure this 


under 
pressure with a counter inserted into 
the and the made. It 
would seem to me that this method 


could then be placed 


gases 
gase 


gases, count 
would reduce background count to a 
minimum and be very inexpensive. 
We are particularly interested in the 
practical and industrial applications 
J. MANWARING 


Radio Frequency Service 


Medfield, Massachusetts 


\V UCLEONICS 
available university C'* dating services in 
the Editor 


published a listing of 


August 52 USS le p- 2] 


“Raw Materials” Expenditures 
DEAR SIR: 


Froma study of the excellent graphic 
analysis of the AEC operations on page 
97 of the June ’52 NucLEeonics, we 
that the expenditures for raw 
materials (uranium md 
trates) for 1948, 1949, and 


aged about $250,000,000. 


note 
ores concen- 


1950 aver- 


In 1951 it made a startling jump to 
about $1,300,000,000. Now certainly 
there was no six-fold increase in the 
production of uranium ore in that year. 
Our conclusion is that there must have 
been a tremendous increase in the price 
paid to foreign producers. Can you 
throw any light on this matter? 

Our interest is that of owners of two 
very important old patented groups of 
uranium mines—the Portugal and the 
Great Bear-Joachimsthal type. 

ALBERT A. LEACH 


Leach & Leach 
New Mexico 


Lordsburg 


materials” 


The 


refer to are 


‘rau ex pt nditures you 


actually for ‘source and 
fissionable materials.” There 
tinct difference between the 
don't AEC 
Specrtfu cost Jigure 8 Te lating to its “‘raw 
Instead, it 


uch information under the 


is a dis- 
We 


released 


two. 


believe has ever 


materials’ expenditures. 
has lumped 8 
heading of ‘‘ source and fissionable mate- 
This latter 
such things as the cost of building and 


rials.”’ category includes 
operating feed-materials plants, gaseous- 
diffusion plants, and plutonium-produc- 
ing reactors. Thus, the large figure for 
’51 includes the cost of the new plants 
at Paducah, Ky., and Savannah River, 


Editor) 
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IMPORTANT 
ANNOUNCEMENT 


Of general interest to users of radioactive materials is the recent incorporation of the 


COMMERCIAL PRODUCTS DIVISION 
ELDORADO MINING AND REFINING (1944) LIMITED 


as a division of 


ATOMIC ENERGY OF CANADA LIMITED 


This transfer is made solely to provide a more 
comprehensive and efficient service for our 
customers. No changes in personnel, established 


agents or business routine are involved. 


New applications of radioelements for research, medical and 
industrial uses, and new mechanical devices, will 


be announced from time to time. 


Your requirements for pile-produced isotopes, radium, accessory equipment 
or consulting services will be satisfied completely 


by writing to: 


ATOMIC ENERGY OF CANADA LIMITED 


COMMERCIAL PRODUCTS DIVISION 
P.O. Box 93—Ottawa, Canada 
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PRODUCTS ano MATERIALS 


Liquid Counter 

20th Century Electronics, Ltd., Dunbar 
Works, Dunbar St., W. Norwood, Lon- 
don, S. E. 27, England. The 
M6. thin-walled beta 
has a samp! ng jac ket of stated capacity 
geometry An 


model 
liquid counter 
to give fixed-source 


+ 


evaporated st ron cathode gives 


iinless 


the counter an enhanced life and 


minimized photosensitivity compared 
to the original model Plateau length 
is 200 is 0.06% 
voltage 
efficient 
Maxi- 
20,000) epm; 
bility at 10,000 


6 


“ /O; 


volt. The 


is 1,000 


Glow-Transfer Counter 
Atomic Instrument Co., 84 Massachu- 


Cambridge 39, Mass. 


, 
glow- 


setts Ave., 
The self-indic 
unter has 1 


1,000,000 


iting model 162 


transfer ce maximum 


capacity counts and 


maximum speed of 2,000 eps. It uses 
the decade Erickson-type ring counter 


tubes 
74 


Resetting is by manual push 


button or remote control. Input may 


be pulses or sine waves with 5-volt 
amplitude from 


average 


minimum 
value. Maximum rise time is about 


10 msec; positive or negative input 
with minimum sensitivity is adjustable 
from 5 to 75 volts Input impedance 


is 0.01 pf in series with 1.0 megohm. 


Master-Slave Manipulator 


Central Research Laboratories, Inc., 
Red Wing, Minn. The model 4 mas- 


ter-slave manipulator is a remote- 


control handling device designed to 


operate through a small opening 
the ceiling of a totally enclosed space. 
Objects of 5-10 Ibs 


grasped with the thumb and two fingers 


which can be 
of a human operator can be handled by 
the manipulator. The over-all height 
The vertical range of the 
The 


horizontally 


is 1164's in. 


tongs is 37 in. tongs may be 


rotated and vertically 


and have a twist motion. 


Radioactive Current Source 

Radiation Research Corp., P. O. Box 
8126, West Palm Beach, Fla. The 
model B50 high-voltage battery utilizes 
the energy ol the beta radiation from 
Sr* to provide constant currents of 
30-60  107-!* ampere at zero voltage. 
From 1-6 kv 
no-load conditions. 


obtained under 
The battery has 
rate to 100 
than 10 
temperature 


can be 


a linear charging volts. 


radiation is less 
The 
40° © 


External 
mr/hr. operating 


range is 0 





Goniometer Attachment 


Research and Control Instruments 
Division, North American Philips Co., 
Inc., 750 S. Fulton Ave., Mount Vernon, 
N. Y. This 
G-M counter 
as an attachment to 
cameras used in conjunction with the 


adapted to 


goniomete! 
operation, 1s designed 
Weissenberg 
counting circuits and the recorder of 
the Philips X-ray spectrometer. The 
conversion of the Weissenberg equip- 
ment entails attaching a G-M counter 
tube, angular positioning mounts, and 
i mechanism for oscillating the crystal. 
The G-M _ tube tilted in the 
plane of the rotation axis of the crystal. 
X-ray 


degrees eoveri 


mav be 
The range of measurements 
0-140 


diffraction beams in this ce 


Omniometer 

Radiation Counter Laboratories, Inc., 
5122 W. Grove St., Skokie, lll. This 
radiation detector may be used with 


G-M 
counters. It has 


proportional, and scintillation 


two high-voltage 
supplies providing overlapping ranges 


from 500 to 5,000 volts. If the detect- 
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element deli \4-volt pulses or 
direct -to the 


pulses are fed 


vers 


ugher then access 18 


ling circuit; smaller 


plifier input, and then to 
r. The unit 
256, and 512. The counting 


actuates a built-in 


has scales of 


matically 


Beta-Gamma Probe 


Radioactive Products, Inc., 443 W. 
Congress, Detroit 26, Mich. The 
D-5A beta-gamma probe, for 
use with the alpha survey 
contains a freon-filled ionization 
pre- 


model 
Samson 
meter 
and an electrometer 
amplifier 4 rotating 
stainless-steel shield provides for beta 
ination. The 
Samson ranges of 0-500, 


chamber 
1,000-mg /em? 
discrim probe extends 
the original 
2,500, 12,500 alpha epm (corresponding 
to 0-0.7, 3.5, 17.5 


to 0-0.25, 1.25, 


radium-gamma 
6.25, 25, 125, 


ind 625 mr /hr 


Metal-Walled G-M Tubes 

H. W. Leighton Laboratories, 26 

Herman St., Glen Ridge, N. J. 

walled G-M tubes are available 

with active lengths of 3, 10, 16, 

24 ir and with fill-gases. 
> 


Diameters range from lg to 2 in. 


These 
br iss- 
and 


various 


Exhaust tubes and insulation are kept 
diameter of the tube to 
Starting volt- 
1,000 volts. 
tube has a plateau length 
200 volts with a slope of <10%/100 
plateau lengths of the other 
150-200 volts with a slope of 


volts 


within the 
stacking. 
870 to 


perm t close 
range trom 


24-in. 


] 
volts: 


tubes are 


5%/100 Recovery time is 


of the order of 25-35 usec. 
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Decade Scaler 


Nuclear Measurements Corp., 3339 
Central Ave., Indianapolis, Indiana. 
The model DUI sealing unit 
with sealing factors of 10 
1,000. Its resolution is 2 
A negative input 140 
time of less than 0.5 


decade 
operates 
100, 
psec. 
volts with 


and 
pulse ol 
a rise 
usec is required; an output pulse of 
this character provides for 
operation without buffer 


A positive 140-volt pulse is provided for 


cust ade 


amplifiers. 


driving a mechanical numeral registe1 
Power requirements are 6.3 
300 volts at 


circuit, 
volts at 1.8 amperes, and 


45 ma. 


: 


Adjustable-Stem Thermometer 
Inc., 
100 Lakewood Terrace, Bloomfield, 


Scientific Glass Apparatus Co., 


as. a 
thermometer, having 
yellow 


The Adjustatherm consists of a 
an etched scale 
background or a 
milk-glass scale, fitted 
with either a standard taper or semi- 
ball joint. It is 6'¢- and 
1144-in. 


against a 
into a sleeve 
made in 


stem lengths in ranges of 


0-150° C, 0-250° C, and 0-360° C. 
Liquid and vapor temperatures may 
be obtained without dismantling the 
equipment by lifting and lowering the 
It is 
claimed that a set of two will replace 


thermometer within the sleeve. 


nine conventional thermometers. 


err 


Gontisiaaiaane Detector 


Jordan Electronic Mfg. Co., Inc., 9042 
Culver Bivd., Culver City, Calif. 
Designed for civil defense use, the 
Radector y-ray detector measures from 
0.02 to 500 r/hr. Accuracy of the 
2-lb ionization-chamber instrument is 
claimed to be within +10%. Battery 
life in use is nearly equal to shelf life. 
time is and 


No warm-up necessary 


there is no indicator drift. 


‘ 


Waveform Generators 

Tektronix, Inc., P. O. Box 831, 
land 7, Oregon. Pulse 
almost any degree of complexity can 
combining the type 
supply 
type 161 


Port- 
conditions of 


be provided by 
160 
combinations of the 


regulated power with 
pulse 
generator and the type 162 waveform 
The type 161 rectangular 
triggered by a nega- 
tive-going sawtooth or a positive pulse, 


generator. 
pulse generator, 
gives three waveforms. The positive 
amplitude of 50 
above ground, a duration of 10 ysec 
to 0.1 sec, and an impedance of 1,000 
The 


gate has an volts 


has a 


75 


ohms. positive pulse 








The new 
turns — indicating 


MODEL RA 


See one try one 

get complete details on 
the Model RA Precision 
DUODIAL from your near- 
est HELIPOT represen 
tative. Or write direct! 


METALLIC SINGLE CRYSTALS 


Single Crystals of the following high-purity metals and alloys 
are now available: 


Copper 
Zinc 
Lead 
Cadmium 


INSTANT, ACCURATE 
READINGS AND SETTINGS... 


Distinctive Appearance 


for your instruments! 


NOW you can give your instrument 
panels distinctive appearance — as well as 
greater convenience and accuracy — with the 
new easy-to-read RA Precision Duopiat . . . 
> Designed for accurate readings on multi- 
turn rotational devices (such as helical po- 
tentiometers, coils, threaded positioning de- 
vices, etc.) the RA provides two scales 
an inner to show rotational position in a full 
360° circle, and an outer to show number 
of turns (up to 15) completed from “zero” 
Point 
> Unique jump mechanism allows outer dial 
to remain stationary until inner dial has 
completed full revolution—then dial “jumps”’ 
to next numeral. Assures quicker readings — 
greater accuracy. Together, dials give a di- 
rect decimal reading — without interpolation 
—for 10-turn components such as Model A 
Helipots 
> Vibration-proof lock is instantly set to 
hold reading—as quickly released for new 
setting 
> Completely pre-assembled, installation is 
quick and simple. Fits both thick and thin 
(%” and less) panels. 


The precision “feel” and handsome appear- 
ance of the RA Dvuoptat—recessed black 
numerals on satin chrome dial with non- 
metallic parts of black nylon—add quality 
and distinction to the finest instrument 
panels 


roe HElipOt corporation 
A subsidiary of Beckman Instruments, Inc. 
SOUTH PASADENA 19, CALIF. 


Tin Bronzes 

Bismuth Nickel 

Aluminum Permalloy 

Brasses Cobalt 
Iron-Nickel Alloys 


Available in rod form }” to 14” diameter up to 10” long. 
Special shapes provided upon request. 


We will be glad to answer your request for information on 


prices, specifications, and special problems in this field. 


HORIZONS 


2891 E. 79TH STREET 


INCORPORATED 
CLEVELAND, OHIO 








Moving? 


If you are moving (or have moved), tell us about 
it, won't you? Your copies of NUCLEONICS will 
not follow you unless we have your new address 
immediately. Make sure you don’t miss a single 


important issue 


. . . and help us make the cor- 


rection as speedily as possible by giving us your 


old address, to 


330 W. 42nd St. 


NUCLEONICS 


Circulation Dept. 


New York 36, N. Y. 








continuously variable amplitude of 
0-50 volts, a duration of 10 usec to 
0.1 sec, a risetime of 0.5 wsec, and an 
impedance of 1,800 ohms. The nega- 
tive pulse is identical with the positive 
except for polarity. The type 162 
generator provides pulse, gate, and 
sawtooth waveforms. The positive 
pulse has an amplitude 50 volts above 
ground, a duration of 10 ysec to 0.2 
sec, and a risetime of 1 usec. The 
positive gate has an amplitude of 50 
volts above ground and a duration of 
10 usec to 10 sec. The negative-going 
sawtooth has an amplrtude decreasing 
uniformly with time from +150 to 
+20 volts and a duration of 10 ysee 
to 10 sec. Output impedance is 
constant at 1,000 ohms; triggering is 
by means of externally derived elec- 


trical pulse or gate. 


Capacitance Standards 

Macleod and Hanopol, Inc., 10 
Roland St., Charlestown 29, Mass. 
The model 388 set of secondary low- 
capacitance standards comprises two 
*‘T” networks, and three auxiliaries. 
The nominal network values are 0.075 
and 7.5 uf; modified values of 0.001, 
0.0075, and 0.75 uf can be obtained 
with the auxiliaries. All elements 
have Q of 200 or better and tempera- 
ture coefficient of 0.05% per °C. 
True values are within 5% of the 
nominal values. 


Cation Exchanger 


Rohm and Haas Co., Resinous Prod- 
ucts Division, Washington Sq., Phila- 
delphia 5, Pa. Amberlite IR-112(H), 
a nuclear-sulfonic-acid-type ion ex- 
changer, may be used for the adsorption 
of basic materials from aqueous and 
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non-aqueous solutions, recovery of 
metallic complexes and radioactive 
wastes, separation of rare earth metals 
and radioisotopes, 
graphic 
pacity 


separations. 


milliequiy 
The resin, supplied as 0.5-mm beads, i 
resistant to attrition, pH change, and 
high temperature, and is 


unaffected by strong acids and bases, 


Exchange ca-| 
is in the range of 1.2 to 1.5) 


and chromato-| 


alents per milliliter of resin. | 


normally 


oxidizing and reducing agents, organic 


solvents, chlorine, and freezing. 


Power Supply 


Perkin Engineering Corp., 345 Kansas | 


St., El Segundo, Calif. The 
M30 regulated § d-e 


model 


power supply 


provides a continuously variable 0—325- | 


volt output. The unit has a d-c rating 
of 150 ma and is equipped with an a-c 
Regu- 
lation is within 14% from 30-325 volts 
from no load to full load; 


output of 6.3 volts, 6 amperes. 


ripple is 


1 é 
less than 2 mv 


Voltmeter 
191 Central Ave., Newark 
170A portable volt- 
separate 


Daven Co., 
4,N. J. The type 
meter has amplifier and 

The two 
and mag- 
netically shielded from each other and 
from external fields. The voltmeter 
-c sinusoidal voltages over a 
250,000 cycles and 0.001-! 


within +2%. The meter 


power! suppl \ subassemblies. 


sections are electrostatically 


measures & 
range of 10 
100 volts 
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weed P 


prec 
Weed SPECIAL Designs? 
‘Need Potentiometer "K 


potentiometers? 


Now-HOW"? 


call Helipot 





World's largest f 


HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and experi- 
enced personnel for solving your par- 
ticular problems in the application of 
Precision potentiometers to modern 
electronic circuits 


Suppliers to both Government and in- 
dustry, Hetipor has developed high 
speed winding, assembling and testing 
equipment that combine custom-built 
precision with mass-production econ- 
omies. Multiple and single-turn designs 
«.. Single and double shaft extensions 

ganged assemblies custom- 
spaced taps...multi-turn dials... these 
and many other special features are 
part of the daily output at Hevipot! 


If you have a problem requiring 
Precision potentiometers, bring it to 
Hewirot Corporation 
in its field. A call or letter outlining 
your problem will receive immediate 
attention! 


world leader 








A Typical Example... 
This 10-Turn, Model “A” 
Hewipot provides a 46” slide 
wire in only 144” dia. panel 
space. Resistance ranges—10 
to 300,000 ohms, power 
rating, 5 watts. Can be 
ganged with multiple units 
per shaft supplied with 
custom-spaced taps... . and 
other special features. 

Adaptable to a wide range of 
applications in experimental, 
military, industrial and edu- 
cational fields. Write for data! 








REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Export Agent: Frathom Co.. New York 18. N. Y. 


THE Helipot CORPORATION * SOUTH PASADENAT9, CALIFORNIA 








photograph it! 


A photo record is quicker, more accurate; 


and it may prove to be priceless. 


THE ADVANCED single-lens reflex design of the 35-mm. 

PRAKTICA FX makes it easier for you to get expert 
photomicrographs, oscillographs, extreme 

close-ups, copy work, etc., in color or black and white. Record 
lab and field observations. Take instrument readings. Quality 
control. Make graphic photos available to production, sales and 
ad departments, train personnel, etc. An excellent camera for 
the home photographer, too. From $99.50 to $199.50 (Tax incl.) 


The Praktica Co., Inc., 
48 W. 29 St., N. Y. 1 





PRAKTICA 


FX 


35-MM. SINGLE-LENS REFLEX CAMERA 


39 tested ideas 
Free for you! 


The Praktica Co., Inc. Dept. D-92 
48 West 29th Street, N. Y. 1, N. Y. 


Please send me a copy of “PHoTo- 
GRAPHY IN SCIENCE AND INDUSTRY.” 


POSITION... .ccccecseesceccseeseeees 
Company. ..ccaccsecceccsseceeseses 


City.....+++++..Zone.. . State...... 

















“for nucleonics 


In nucleonics — for insulation against heat, 


flame, moisture and grounding — use RE- 


FRASIL. A refined fibrous silica product, 


REFRASIL applications are virtually unlim- 


ited: An ideal insulation for power equipment 
furnaces ...soldering iron 


electric muffle 


heating elements... electric heating mantles, 
rheostats...and for thermocouple lead wire 
covering. If insulation is your problem — 


specify REFRASIL—the most versatile product 


of its kind in use today in many industries. 


IMPORTANT FEATURES 


* Chemical resistance of pure silica 
% Resists temperatures up to 1800° F. 
* Low thermal conductivity 

* Fiber diameter .00020-.00040 in. 

* Specific heat .19 

*% Thickness .14-.15 in. 

% Surface density .05 Ib./sq. ft. 


(7 Py 
REFRASIL 
itt #ELL 


Light and versatile, RefRastL §©BULK FIBER 


Srtin a a 2) 


illustrated, t t virtually 
CORDAGE 


any insulation need 


CONSULTATION SERVICE 


Mail this ad with y 
head to nearest Refras 


ir letter 


resentative for 
service alr 


WRITE OR CALL YOUR NEAREST REPRESENTATIVE: 
tAsTERN TEXAS, OKLA 
fred w fold omton Engines 
Baltimore 12 


THE H. |. THOMPSON COMPANY 
1741 CORDOVA STREET 
LOS ANGELES 7, CALIF 


seale is illuminated and has 


| and decibel ranges. 


Film Badges 


Lovins Engineering Co., 8203 Cedar 
St., Silver Spring, Md. A 
processing unit is available for handling 


wet- 
up to 200 film badges every 15 min. 


Special fixtures for processing 5 


7-in. and 4 X 5-in. 
thirty 
The unit includes 
racks, tanks, 
temperature 
+14° F; 
is obtained 


films, or up to 


35-mm rolls can be supplied. 


signalling timers 
washer, and 


feed 


a constant- 
water operating at 


All power 


water 


drier is optional. 
from the mains; 


plumbing connections are standard 
included 


agitation 


and pressure regulators are 


A hydraulic motor supplies 


Screen Room 
Lindgren Screen Room, Dept. L., 4515 
N. Ravenswood Ave., Chicago 40, Ill. 
These portable test 
chambers, for test and evaluation of 
equipment 


radio silence 


electronic have a double- 


screen design in which the screens are 
electrically insulated from each othe 


Electrical noise or interference which 
penetrates the first screen is said to be 
attenuated to that it 


encounters a practically impenetrable 


such a degree 


barrier in the second screen. The 


panels, constructed ol pine, come in 


standard dimensions of 31 X 91 in. 


Entrance and doors can be 


“aCCeSS 
placed where needed. The inner and 
outer copper screens are 


All hardware 
floor is 5g-in. plywood. 


15¢ in. apart. 
plated. The 


Is copper 


Diffusion Pump 
Kahl Scientific Instrument Corp., P. O. 
Box 1166, El Cajon, Calif. The No. 


voltage 


1625 high-vacuum, dif- 
fusion pump creates a vacuum of 10° 


mercury-type 
mm. A freeze-out trap condenses all 
vapors and prevents their flowing into 
the system. Mercury 
critical 


pumps do not 


have the temperature range 


required for oil diffusion pumps. 


Resistors 


Instrument Resistors Co., Commerce 
Ave., Union, N. J. These 


designed to withstand 


resistors, 
ambient tem- 
235° C, are 


peratures in excess ol 


claimed to have a resistance variation 
of less than 0.2% from —55 to +125° 
C. Resistances to 25,000 ohms and 
power ratings to 6 watts can be sup- 
plied. Standard 


tolerances to 0.1% may be ordered. 


tolerances are 1%; 


INDUSTRY NOTES 


Marion Electrical Instrument Co., 
Manchester, N. H., has added two new 
members to its home office staff. 
John D. MeLellan becomes plant 
manager in charge of manufacturing 
Herbert L. Schachat is 
manager of government sales. 


operations; 


> Furst Electronics has moved to a new 
location at 3322 W. Lawrence Ave. 


Chicago, Ill. 


P Eldorado Mining and Refining, 
Ltd., Ottawa, Ontario, Canada, 
announced the transfer of its Com- 
Atomic 
The division 
Ottawa; 
handled 


new 


has 


Division to 
Ltd. 


located in 


mercial Products 

Energy of Canada, 
still be 
sonnel and 


will per- 
will 


address 


products 
same. Its 
Products Division, 
Energy of ( Ltd., P. O. 
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remain the 
is: Commercial 


Atomic ‘anada, 





SEARCHLIGHT 
hy Jog gle], | 


Clossitied Advertising 
EMPLOYMENT . 
EQUIPMENT SEO oR 


OPPORTUNITIES 


UNDISPLAYED RATE 
$1.50 a line. Minimum 3 lines. 
DISPLAYED RATE 
$15.00 per inch. 
ADVERTISING INCH: j” on one col- 
umn, 3 columns—30 inches—to a page. 
NEW ADVERTISEMENTS 
Address: 330 W. 42nd St., New York 36, 
N. Y., for Oct. issue closing Sept. 23rd. 











PHYSICISTS 
NEW FRONTIERS TO CONQUER 


Enjoy greot opportunities for personal 
satisfaction and advancement . . . help 
keep our nation strong and free... 
investigate the following openings with 
TRACERLAB, the foremost commercial 
firm in the field of NUCLEONICS. 

Postions are available for PHYSICISTS 
with training in . . . ELECTRONICS . 
CLASSICAL PHYSICS . . . SOLID STATE 
PHYSICS . NUCLEAR PHYSICS. 

Openings exist at several levels and 
require Bachelor's or Advanced Degree 
with or without industrial experience. If 
you feel that you are qualified, we'll be 
glad to hear from you. Please write: 


Industrial Relations Department 


TRACERLAB, INC, 


130 HIGH STREET BOSTON 10, MASS. 
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Box 93, Ottawa, Canada. Eldorado 
will continue its production and mar- 


| keting of uranium. 


-} comes 


| tific Corp. of Richmond, Calif 
| tions 


Beckman Instruments, Inc., South 
Pasadena, Calif., has purchased the 
business and assets of Berkeley Scien- 
Opera- 
will continue as the Berkeley 
Scientific Division of Beckman Instru- 
ments, Inc. No changes in personnel 
are contemplated. W. K. Rosenberry, 
Berkeley 


a vice president of 


Scientific, be- 
Beckman 
and will remain in charge of operations 


at the Richmond plant. 


president of 


P National Research Corporation, 70 
Memorial Dr., Cambridge, Mass., has 
occupied a new 50,000 square foot 
plant in Newton, Mass., representing 
a 100% increase in floor space. In this 
$600,000 plant, the equipment division, 


directed by H. C. Weingartner, will 


| produce process equipment for use in | 


| Electronic 


| Temperature controls. 


the chemical, metallurgical, electronic, 


and coating industries. 


LITERATURE AVAILABLE 


Catalog de- 
scribes line of elec and nucleonic 
apparatus. Labgear (Cambridge) Ltd. 
Willow Place, England. 


instruments. 
tronic 


Cambridge, 


Infra-red analyzer. Bulletin 0705-1 
describes this infra-red gas and liquid 
analyzer designed for rapid, automatic | 
analysis of fluid mixtures. Mine Safety 
Appliances Co., Braddock, Thomas and | 
Meade Streets, Pittsburgh 8, Pa. 


Catalog 


| 

| 
G17 
gives data on the line of temperature | 
Burling Instrument Co., 5| 


controls. 


Vose Ave., South Orange, N. J. 


Sodium iodide solutions. This pam- 
phlet furnishes information the 
physiological Nal"*! solutions. 
Abbott Laboratories, North Chicago, Ill. 


on 


use of 


Radioactivity instrumentation. This 
lists the line of 
radioactivity 

Nucleonic Co. of America, 


St., Brooklyn 31, N.Y. 


complete 
instruments. 


catalog 
laboratory 
497 Union 


The brochure 


bread- 


Universal breadboard. 
describes a newly designed 
Electro Manufacturer's Corp., 
Philadelphia 8, Pa. 


Film badge service. This 
describes the operation of a 


board. 
2105 Ludlow St., 


booklet 
weekly 
service for personnel ex- 
130 High St., 


film badge 
posure. T'racerlab, Inc., 
Boston 10, Mass. 


TX \ 


adiae 
-=scasih 


REMOVES 
RADIOACTIVE 


CONTAMINATION 


==</=<=— contains beens 


RADIACWASH is a concentrated liquid 
radioactivity decontaminant. It acts with 
amazing rapidity and effectiveness in re- 
moving radioactive contamination. For 
ordinary use, it should be diluted with 5 
to 8 parts of water. 
RAD ACWASH, containing Versene acts 
in two ways. It solubilizes cadioactive 
“Ke gre and increases detergency 
Thus " makes it possible to easily 
rinse away cont. trom | y 
instruments, glassware, furniture, floors, 
walls, etc. RADIACW ASH is safe for use 
on the bands or other body surfaces. lt 
is also superior to soa and detergents 
in the laundry and is far more effective. 
BE PREPARED FOR ANY TYPE 
OF EMERGENCY!!! 
One gallon of ‘RW’ costs $4.98. Dis- 
counts are available for larger quantities 
today for descriptive leaflet with 
price schedule 
*T. M. Bersworth Chemical Co. 





TOMLAB « 


409 FIFTH AVENUE 
NEW YORK 17, NEW YORK 





WORLD'S FINEST IN-STOCK 


INDUSTRIAL ELECTRONICS 


PARTS CATALOG 
= 


NEW 200-PAGE 
1953 EDITION 
JUST PUBLISHED! 


Write on your com- 
pany letterhead. Ra- 
dio Shack'’s catalog 
is COMPLETE from 
AMPEX to ZEPH- 
. Over 15,000 list- 
of components 
and equipment, plus 
details, pictures, 
lowest net prices. 
Separate indexing of 
roducts and manu- 
acturers, Full JAN 
data! The preferred 
buying and reference 
guide for P.A.’s, en- 
gineers, designers, 
schools,  civi de- 
fense, government, 
service agencies. For 
your FREE copy, 
write TODAY to 
Department N 


RADIO SHACK 


eel a cel ew 


147 Washington St., Boston 8, Mass 





SILICATES 


ASBESTOS 


QUARTZ GRAPHITE 


METALS 


ZERO-PLAST CARBONS 


ALNICO 


Offer Engineers a Whole New Family of Materials 


Starting with TEFLON*, United States Gasket Company 
engineers have developed a series of ‘‘Filled’’ Fluorocarbon - 
materials, greatly broadening the scope of usefulness of this 
wonder-plastic. For example, United States Gasket Company 
“Application Engineering” has already helped solve such 
mateyjal problems as long-wearing chemical resistant bear- 
ings and pump impellers; valve and pump packings, 
expansion joints and chambers, gaskets; the metal plating 
of Teflon; the hermetic sealing of electronic components; 
soldering and cementing to Teflon; etc., etc. 


If you have a special materials problem, that one of these 
Tefion “alloys” might solve, tell us about it. Our engineering 
department will work with yours to determine the Chemelec 
Mixture best suited to your requirements. 


UNITED | FLUOROCARBON 
STATES | PRODUCTS DIVISION 


GASK ET AND OTHER FLUOROCARBON PLASTICS 
COMPANY CAMDEN 1, NEW JERSEY 


*duPont's tredemork for its tetrafluorcethylene resin. 
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Welding End Plugs in the All Aluminum BFs Counter, Helium Leak Testing of Welded Alum- Purifying BFs Gos to Remove All Air, 
inum Shells before Filling with Silicon Tetrafluoride, etc. 
Enriched BFs Gos 

* Two Atmospheres Pressure 
. 10 
¢ Enriched BF, (96% B’°) 

° All Aluminum Construction 

° Guard Ring Design 
° Helium Leak Tested 


¢ Three Standard Sizes 


e Two Standard Pressures Testing Vinee Highly Efficient BFs Counters Using the RCL “Omnio- 


meter’, the All Purpose Scaler. A RaBe source, with paraffin serving 
as moderotor, is ined in the radiati tight box 


THE MOST EFFICIENT BORON TRIFLUORIDE NEUTRON COUNTER EVER OFFERED 


























RCL MARK 2 MODEL 3 


Radiation Counter Laboratories, Inc., now has available a two atmosphere, 96% B'° enriched BF, Neutron Counter. This 
highly efficient counter was developed at RCL by private capital for one of the large research centers. Its all aluminum 
construction (except for the anode, Kovar seal and connector) insures minimum neutron capture in the counter shell. The 
end sections of this counter are “heli-arc’’ aluminum-welded. The whole counter is helium leak tested before filling and 


baked at 100° C 16 hours while being evacuated. The guard ring construction prevents spurious counts. This counter is the 
finest available on the American scene today. 


SPECIFICATIONS 
Filling Operating Voltage Slope 
Size Pressure (approx.) (Approx.) Price 

1 x 6 inch 96% Enriched BF, 150 cm. 4600 v. 5% per 100 v. $149.50 
active Igth. 12 cm. 1200 v. 3% per 100 v. 99.50 
1 x 12 inch 96% Enriched BF, 150 cm. 4600 v. 5% per 100 v. 169.50 
active Igth. 12 em. 1200 v. 3% per 100 v. 129.50 
1 x 20 inch 96% Enriched BF, 150 cm. 4600 v. 5% per 100 v. 199.50 


active Igth. 12 em. 1200 v. 3% per 100 v. 139.50 
“Special Sizes and Pressure Available. 


Delivery can be made within a week after we receive your order. 
For further information on any radiation instruments, write Department N-6. 


RADIATION COUNTER LABORATORIES, INC. 


(ABORATORIES 5122 West Grove St. Nucle onic Park Skokie (Chicago), Illinois 








ow NUCL 5 you the advantages 
of 4 complete line of yadiocarbon compounds. 
Through ent with the British Ministry 
of Supply: - pointed exclusive 
U. S. distributo adiocompounds pro- 
duced by the Radioch Centre, Amersham, 
attached list are 
can 
previously 


rgilable. 


of s 


Stearic & 

Stearic acid-2-C™* 

Benzoic ocid 

24 p-2-c"* 

214 p-1-c"* 

2.4 O-renonyehennt-o-berves acid-! ea 


Most compounds 
;mmediate shipment fro J ar stock, under 


regular A. E. C. licensing procedures: write for jne-1-C'* 


in) 


the complete chemical price list. 


NEW 0 

Up-to-the-minul™ a . complete line 

of NUCLEAR Instruments and Accessories is {3 aephihytemine oC 
shown in the new Condensed Catalog Your fi] : acetylene 
copy will be sent by recure mail—tfree- W rite —_— heated 


for it NOW: 


pi-Glutamic acid-1 ye 


nuclear INSTRUMENT & CHEMICAL CORPORATION polymethyl! methacrylate 


935 West EF street ch 10, lino’ = 
est Erie Stree icage *” ino's p-Glucose 


Branch Offices D-Fructose 

1063 Colorado Bivd., bos Angeles 4}, Californie Sucrose 

10407 Georg? Ave. Silver Spring. Marylond Fructose! 6 diphosphate 
Export Department: Cable address Carbon black 

Ft goth Street, New York 16, N.Y. ariab, New York Chlorella 
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